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INTRODUCTION. 

As dofinod in modern toxi-books, the Pnleozoie familj" of Ostra- 
coda, Beyricliiidin, embraces a large and constantly groAving a.ssem- 
blage of genera and species. The nmvieldiness of the typical genus 
Bei/nchia became appaivnt some foidy years ago, when T. Kupei't 
flones, the Avell-known and highly conservative English authority, 
and 11. B. IIoll first suggested the s(‘paration of the simplices '' as a 
distinct generic* group under the name PrhnlfiaJ* At a later date 
these authors proposed the se]Aaration of the le.ss shai’ply defined 

Corrugatie " grou}), typified by Beyrirhia under the 

name KlonleniaS In the sanu' pa])cr they pi'oposc the gcmus 
BoUkif^ and in the next succeeding number of that periodical two 
other generic groups are distinguished as Bfj'cpnJa^ and PhicentolaJ 

Working independently, ftones had also instituted the genus Kirh- 
for a Permian species thought to have* relations to the Bey- 

^ Vov i)reYions articles of tliis series s<'e Jonr. rineiiinati Soe. Xat. Hist., XIX, 
moo, ])]). ITO-lsn, ami Pro(‘. V. S. Xat. Mas., XXX, No. 1440, 1000, ni>. 140-104, 
1)1. XI. 

^Ami. ami Majx. Xat. Hist. (0), XVT, ISOo, ]p 415. 

Ill 1S55 (Ann. and Mai::. Xat. Hist. (2), XVI, p. 85), Tones divided Bc}/- 
ricliin, as then defined hy him, into thri‘e j^ronp.s, (1) “ siuipli(‘es,” iiielndinj^ the 
forms snbse<inently referred to and allied j^enera ; (2) “ ( ’orruKatap'* 

with /**. trifckrnsiiUKi as the type of the s^roup, and (5) “Jni?os;e,” iiieludin.p:, 
besides //. kJo'iJniU the ty])e of the j^enns, also certain Ordovician species snbse- 
(piently refernul to Tctnidctld and Vhoioholbuoi hy TUrich. 

^ Ann. and Alai:. Xat. Hist. (5), XVII, pp. 547, 502. 

^ Idem, p. 500. 

^ Idem, p. 405. 

f I dean, p. 407. 

Trans. Tyneside Xat. Field Club, IV, 1850, pp. 120, 134, 130. 
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ridiiidiv. Lnter, in their papers on Cai’boniferous and Permian Ostra- 
eoda, Jones and Kirkl>y, while maintaining that Bcyrichm is the 
genus under Avhich the majority of the late Paleozoic species with 
grooyed or sulcate valyes should be placed, yet thought it necessary 
to distinguish, lirst the two groups BeyvhhlelJa and Beyricli'iop>iU^ 
and a few years later Bynaphe.^ Finally, Jones se}>arated the bino- 
dose Primitia* from tlie more sini2)le types, as Ulrh^hiap and the most 
siinj)le, nonsulcate ty])es, as A pan^lBicsj^ 

Tn 1890 the senior author of the present pa])er published the first 
results of investigations begun in the liope that they might end in a 
coinjJete i*evision of the American Paleozoic Ostracoda. P^or vari- 
ous r(‘asons the idealization of this hope lias been greatly delayed, and 
seems yet far in the future. In tlu‘ first place the (dfoi*t to procure 
imderial for study jiroved so oyerwhelmingly siuressful that the task 
assumed proportions (|uite beyond expectations. The unusual diffi- 
(*ulty of the subject was re(‘ognized in the beginning, but Avith this 
unsuspected (‘Xjiansion of the material its difficulties seemed to groAv 
greater and greater, Avhile the mere description of the rnwy and the 
revision of tlie old species has itself become a formidable piece of 
Avork. Another distressing obstacle Avas the necessity of finding some 
more accurate and satisfactory yet cheap method of illustration than 
had been employed hitherto. After long experimentation the writers 
belieye they hiixe liually soh^d the problem to the extent of offering 
at least servicealile if not uniformly artistic repi‘esentations of the 
objects. IIoAA ever, these dilliculties might all have been overcome long 
liefore this had not other more imperative duties consumed by far 
the greater part of the time that has elapsed since 1890. With this 
unavoidable draAvba(‘k cAvn future progress on the inonographical 
treatment of the Ibileozoic Ostracoda must necessarily continue to 
be somewhat sjioradic. 

In the first of tdricliV papers on Ostracoda^ six ncAV genera of 
Peyrichiida^ Avere proposed. All of these, except Jontsiclla, Avere 
based on or include species previously referred to either Beynclua or 
Prhnliia. Iduis Titradvlla Avas ])roposed for the B. complicata 
grouj), (U^ratopsi^ for the horned but othei’v isc similar group typified 
by />. ch(imh(’rs/, (Henobolbhia for the />. cilutta group, Dnpandla for 
a mostly undescrilied section, but including //. t ichui'di^oiu. and Eury- 
(dtlHua likeAvise for a largely undes(*ribed grouj) (hat was thought to 

Mmic., »>(1 Dec., Ill, issi;, pp. 4o4, i:>s, 

^M\ir!)()nif(‘r(>us Ostracoda from Ireland, Sci. M'rans. Uoy. Dublin Soc. (i!), 
VI, 1SUU, p. 11)0. 

Quart. Joiirn. (b'ol. Soc. T.ondon, XDVl, Ison. p. 

<FVnn. and Ma.i:. Xat. Hist. Hi), III, ISSU, p. Us I 

'■ X(‘w and Litlb* Known American I’alcozoic os1i-ac<»da, .lonrn. rinvinnali Soc. 
Nal, Hist., XIX, 1S1)(I-1H, pi». lOd-ldT, 
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iiK'liule at least one or two of the broadly margined Priinitiie. In a 
later publication® two other simple Ihwriehian i»:enei'a were intro- 
duced, namely, Prwiitlella and both founded on groups of 

species previously referred to Primitia, In the same work two some- 
what aberrant Primitian genera, Dilobdla and Diaranella^ were also 
described. 

Except Synaphe^ all of these twenty-one genei-a have turned out 
to be reasonably natural generic groupings of the species ]:>i-eviously, 
and in most part since, I’eferred to the P)eyrichiidie. With the recent 
multiplication of si)ecies through the disco\'erv of new forms, it 
happens, as might be ex]:)ected, that many of the species referred to 
the new genera, in the perhaps ])ardonable wish to ein])hasize the im- 
])ortance of the latter, now ap])car to belong to other not less well 
defined groups whose discrimination seems etpially essential in an 
adequate classification of the wealth of spedlic forms now known. 
Because of the small range of diagnostic characters furnished by the 
shells, and more the inconstancy of these characters when a great 
group like Jones's Ijeyricliiiihe is considered, it is imj^ossible to foiami- 
late a broad family definition without going into undesirable detail. 
In the classihcation of living Ostracoda the family groups are bas(‘d 
on anatomical modifications, the shells being scar(*ely considered. In 
fossil forms, obviously, the systematist is limited to modifications of 
the caraj)ace. While, the ])aleontologist's (dassifiration is, therefoi-e, 
liable to grave misassociations, it sliould ))c remembenal that the 
results of his effoils may be the l)est obtainaJJe with the criteria 
available to him. 

After a considerable study of living* Ostracoda, the writers liave 
been forced to the conviction that students of fossil si)ecies, especially 
those found in Paleozoic rocks, can not ex])ect mudi help in their 
labors from even an extensive knowledge of living forms. The 
Cypridie, even, which family, perhaps on account of lack of diag- 
nostic characters, is at present thought to range back in time to early 
Ordovician, may yet be shoAvn to be distinguishable from their pre- 
sumed Paleozoic rejn-eseutatives. The Le|)erditiidu‘ and Beyricli- 
iida‘, however, stand alone with iio recognized close aflinities to post- 
Paleozoic Ostracoda. These fossils, therefore, the paleontologist 
must work out for himself and do the best he can with the material 
at his command. 

After the foregoing introductory remarks, some attempt to re- 
define the existing classification of Paleozoic Ostracoda is necessary. 
As the investigations are far from com])lete, the attempt must, to a 
considerable extent, be preliminary to the final efi'ort to be made in 

^ Oool. niul Nat. Hist. Surv. !Mimi(‘Sota, Final Kept., Ill, Pt. 2, 18U4, pi>. 
G2U-0'J3. 
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the proposed iiionograj)h. AMiile confessing its preliminary nature, 
it should not be siij^j^osed that the results here presented are founded 
on studies of only a part of the species immediately concerned. On 
the contrary, the authors have taken into account not only every rec- 
ognizably described or figured Beyrichian, l)ut also a host of unpub- 
lished species. If a classification of any family or subfamily could 
be made tinal without first, or at the same time, subjecting all related 
families to a similar (dose investigation, the following might lay 
claim to being so. But as it is manifestly impossible to do this with- 
out extending the held of study beyond the point attained, the present 
contribution pretends to nothing better than a report of progress. 

ORIENTATION OF THE VALVES. 

The feature of the study of Paleozoic Ostracoda, about which the 
literature of the subject seems to show greatest variability and un- 
certainty among authors, is the determination of which of the two 
ends of the carajiace and valves is the anterior. The rule most gen- 
erally applied is to call the thicker end posterior. The present 
writers are agreed with this as a general principle or rule, but not 
as a law. Close comparisons, and especially exact analyses of the 
lobes of Beyrichian forms, showed so many (exceptions to the rule 
that it seemed necessary to seek othei* and if possible more reliable 
criteria. The position and trend of the median furrow was the first 
feature to be investigated. Next the lobes W(‘re compaixHf and 
finally the outline of the valves. It was found that all three of 
these features afford more reliable evidence than does the relative 
tliickuess of the ends. "With the application of these seAxral criteria 
certainty and uniformity in orientation is attained, which, tor pur- 
})oses of description and comparison, is, after all, the chief essential; 
but there are no positive means, and perhaps nevLA will be, of deter- 
mining that the end of the fossil shell here called posterior did not 
i-eally lodge the cejihalic organs of the living animal. Still the pro- 
j)riety of the orientation adopted is supported by plausibility based 
on facts, the bearing of which seems incontrovertible if not wholly 
decisive. 

The principal line of evidence on which the orientation of the 
valves of Beyrichia and allied ostracods is based is derived from the 
position of the eye tuber(de and the outline of the valves of 
Leperditiida*. That the small tubercle referred to was really con- 
iKxded with the visual organs of the animal of Lepcrditia is univer- 
sally acce])ted by j^aleontologists. Hence we arc* justified in assum- 
ing that its location maihs the anterior end of the carapace. Start- 
ing with this a(‘cepted fact, we note (1) that the eye-bearing end of 
the valve is almost always narrower than is the other end; (2) that 
the outline of the valves exhibits a backward swing so that a rec- 
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tan^ular line drawn from the middle of the straiglit cardinal edge 
divides the area of the valve into two more or loss unequal parts of 
which the posterior is the longer and usually the greater. lu other 
words, the valve is more or less oblique and its outline suggests a 
parallelogram rather than an oblong. Xow, in by far the majority 
of Primitiidio and Peyrichiiday the narrower and, rather less geii 
erally, the thinner half of the carapace is determined to be anterioi' 
also by the retral swing of the outline and the comparative analysis 
of the nodes, lobes, and fui’rows. 

The retral (parallelogram) swing of the outline is perha]3s the 
most persistent of the criteria, being applicable in even those cases 
(certain Leperditellida^) in Avhich the valves are without nodes, their 
surface uniformly Comdex, and the ends nearly or quite equal in height. 
In many of the true Beyrichia^ the resulting obli(piity of outline and 
inequality of the ends are both very inconspicuous (as, for instaiic(‘. 
B. hochii^ Z». maccoijuina. B. suite r uu ui) , and in this genus it is often 
necessary in deciding which is the right and which the left valve to 
rely almost entirely on the correlation of the lobes. The data for 
this correlation are furnished by species lik(‘ Beyr'tehla elaruia^ in 
which the '‘swing'' and the ditfereuce in height of the two ends is 
sufficient to leave no doubt as to which is the anterior. A study of 
such a species shows that the median lobe is united below with the 
larger anterior lobe by means of a low and thin isthmus, and that the 
po.sterior lobe, if its ventral extremity extends forward at all, passes 
beneath this isthmus. It is observetl fiirtlier that the median lol)e is 
located nearer the posterior than the antei'ior lobe; in other words, 
that the anterior furrow is almost without exception the wider of the 
two. Xow, bearing these facts in mind, the anterior lol)e is recog- 
nized at once as the one that is connected l)clow with the median 
lobe. When this ventral union of the anterior and median lobes is 
obsolete, as in B. tuhereulata and its immediate allies, tlie postei-ior 
lobe is usually recognized by the location of the median lobe Avhich, 
as said, is commoidy placed more or less distinctly behind the centei’ 
of the valve. When this and all other tests seem indecisive, as they 
may rarely be in a species like />. hrounl Peuter, then it is still j)os- 
sible to orient the valves by comparing minor nodes and fui*rows on 
the lobes with similar markings on less difficult species. 

Additional evidence tending to show that the ci'iteria relied on by 
the writers in orienting the valves of Beyrichiidic is furnished 1)V th(‘ 
whazy ostracod erroneously referred to Beyr'tehla by Jones under the 
lame Z»h claeigercu This species, though strikingly like a Beyr'tehla 
n having a median node within the bend of a strongly curved, low 
;idge, seems yet to belong to the Lepei*ditiida\ It has an eye tubercle 
»nd agrees in all other respects, save the curved ridge, with species of 
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I sochfUna . and the ridge even i.*- repre>ented in subdued form in/. 
nodoso. The significant fact in this connection i.« that in this, we 
might almost say prophetic species, the above discussed criteria by 



1 



3 



2 




Figs. I-IO. — 1, Lkft .side ok entike specimen X 2 of Leperditia fabclites (Conrad). 

ANTERK.Hi END INDICATED BY THE SMALL oCULAR " TUBERCLE, ITS LESSER HEIGHT, 
AND BACKWARD SWING OF VALVE. 2. LEFT VALVE OF ISOCHILINA ? SI BNODOSA ULKICH, 
X o, A NEARLY EQUAL FORM. ANTERIOR SIDE INDICATED BY OCULAR AND OTHER TUBER- 
CLES, THAT WHEN PRESENT ARE ALWAYS IN FRONT HALF oF VALVES. .*i. lilGHT VALVE 
OF ISOCIIILINA? CLAVIGERA (BEYRICHIA CLAVIGERA JONES) X 10, SHOWING THE OCU- 
LAR TUBERCLE AND MUSCLE SPOT OF LEPERDITIID.T:, THUS DETERMINING WHICH IS THE 
ANTERIOR SIDE AND INCIDENTALLY AFFORDING A GOOD EXAMPLE OF RETRAL SWING. OR- 
DOVICIAN (TUIAZY SHALE), NEAR OTTAWA, CANADA. 4. l.EFT VALVE OF BEYRICTIIA TU- 
BERCULATA (KLCEDEN) X 5 (AFTER REUTER). ANTERIOR SIDE RECOGNIZED BY ITS INFE- 
RIOR HEIGHT, SLHillT RETRAL SWING. AND BY CORRELATION OF NODES OF VALVE. 7). RIGHT 
VALVE «*F BEYRJCHIA CLAVATA K^JLModIN (AFTER KlESOW). ORIENTATION DETERMINED 
BY SAME CRITERIA A.S IN FIGURE 4. 0. LEFT VALVE OF CTENOBOLBINA ALATA ULRICH, 

X IS (AFTER Ulrich). Anterior end recog.mzed by its taper and by the retral 
SWING OF the OUTLINE. 7. LEFT VALVE OF CtENOBOLBINA CILIAT-^ (EmMO.NS), X IS 
(AFTER ULRUTI). OriF.N 1ATH»N DETERMINED BY COMPARISON OF LOBES WITH THOSE OF 
AL.UTA, IN WHICH THE ANTERIOR END IS NARROWER AND THE RETRAL SWING MORE PRO- 
NOUNCED. s. Bevriciiia ( Steusloffia) linnarssoni (Krause). Right valve, X L7 
(AFTER Reuter). Oriented by comi'arison of lobes with those of Beyrichia cla- 
VATA and B. tuberculata. U. Beyriciiia salteriana Jones, x 10 (after Reuter I. 
The ends being almost exactly equal in this species the orientation of its 

VALVES IS POSSIBLE ONLY BY COMPARISON OF ITS LOBES WITH THOSE OF OTHER BEY- 
RICHI.E, LIKE B. CLAVATA. In THESE, OTHER CORROBOR.VTT VE CRITERIA ARE AVAILABLE, 
SUCH .\S THE TAPER OF THE VALVES ANTERIORLY AND THE RETRAL SWING OF THE OUT- 
LINE. .VCroRDINGLV THE FIGI'RE REPRESENTS A RIGHT VNLVE. 10. DIFFERENT VIEWS oF 
A LEFT VALVE OF I’EYRICIIIA TUBERCULATA-BUCII I A N A REUTER, X 0 (AFTER REUTER). 
The example figured i'ossesses the ventral pouch, whkmi feature Reuter and 

OTHER WRITERS REGARD AS DI .STl NGU I SHI NG THE FEMALE IN BEYRICHIA AND ALLIED 

GENERA. The pouch is Located invariably on the lower part <if the posterior 

LOBE. 



wliieli the right '^alve is distinguished from the left is suj^ported by 
the evidence of the eve-tubercle. 
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Finally, the i)osterior location of the peculiar ventral pouch that 
Keuter and others have interpreted, we believe correcth\ as ovarian 
inflations, is wholly in accord with the other criteria. 

BEYRICHIA OF AUTHORS. 

The o-enus Beyrlchia was founded by McCoy in 1840.® His “ rough 
sketch " of tlie valves of the liush species that first convinced iNlcCoy 
that these fossils wei*e liivalved Crustacea and not trilobites gives a 
crude idea of the common Silurian form subse(|uent ly identified by 
Jones and others with />. Ichideni ^IcCoy. As McCoy ranks 
t itbcnTidatns of Kheden as a synonym of his Beijvlchla lilaiUnid and 
as the two forms are distinguishalile species, it is difficult to decide 
which of the two should rank as the genotype. However, as they are 
unquestionably congeneric, the })oint is of little conseciiience. 

Subsequent authors have referred a considerable variety of Ostra- 
coda to the genus. In fact, for many years it served as the temporary 
lodging place for nearly all of the Paleozoic sjieeies with fniTowed or 
ridged valves. As noted above, a 
large part of these has been re- 
moved and distidbuted among other 
genera, but at the jiresent writing no 
less than 150 species and varieties 
are still civdited to Beyrultia. 

^lany of tlu‘se remaining species are 
not strictly congeneric with the type 
and hence will be i*emoved, chiefly 
to new g(‘nera and to the long mis- 
understood Klredeuld, the other more obvious depai‘tui“es from the 
generic type having been already mostly weeded out through the 
efforts of Jones, IIoll, Kirkbv, Krause, and Flri(‘h. 

The genus KJadenia constitutes a close allv of tlie typical Bey- 
richiie. The practical discrimination of the two groups, in certain 
cases at least, suggests that the boundary is artificial and ]U'obably 
results in occasional unnatui’al associations. But it is impossible to 
wholly escape this condition in any classification that is not too in- 
volved to be pi’actical. Therefore, since the distinctive characters 
relied on in sepai‘ating the two gi’oups operate, as a rule, in apparent 
accord with genetic lines, Khxdenla is accepted, with some justifiable 
modifications of the original diagnosis, as a useful designation. The 
compai'ati vely few species about which thei-e is doubt are provision- 
ally left with Beyrlchia. 

Accepting Beyrlchia Jdaedenl and B. tnhercnlata as the types of the 
genus, and bearing in mind the ground to be occupied by the i*evised 
Khcdenla, the i*estri(‘ted genus Beyrlchia may be defined as follows: 




Fig. 11 . — Copy of MrCctY’s (UtK;iN.\L. 

.SKET<MIE.S OF UEYnirHIA KL<Er)ENI. 



Syii. Sil. Foss. Irelaiul, \k 57. 
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Genus BEYRICHIA McCoy, emended. 

Bcyriehia ]\1cCoy, 8yiiop. Sil. Foss. Ireland, 1840, p. 57. 

JJciiricJiia Fell and Forhes, in Hiiriueister's Org. Tril., London, Snppl. App., 
p. 124. 

Bcyrichla McCoy, Frit. Fal. Locks and Foss., 1854, p. 135. 

B<'!/richia (part) Jones, Ann. and Ma,t?. Nat. Hist. (2), XVI, 1S55, j). 85. 
Bcyrichhi (i>art) Hall, Nat. Hist. Xew York, 1‘al., Ill, I85P [1801], p. 377. 
iiryrichia (part) Farrande. Syst. 8il. dii Centre Foheine, I, Su[>pl., 1872, p, 400. 
B('yrichla (part) Zittel, Ilandhnch d. Pal., II, 1S85, p. 553. 

Bvyrhhia Fetter, Zeits. d. d. lieol. Cesell., XXXVII, 1885, p. 028. 

BryrirJua (part) Jones and IIoj,l, Ann. and Mair. A5it. Hist. (5), XVII, 188(i, 
pp. .*>38, 3,45. 

Bryrlchia Jones and Kirkry, Proc. (Jeol. Assoc., IX, 1880, p. 505. 

BolUa (part) Jones. Ann. and Ma^. Xat. Hist. (5), XIX, 18si, ]>. 408. 
licyrichia Verworn, Zeits. d. d. ^^eol. Cesell., XXXIX. 1887, p. 27. 

Bcyrivhia (part) Kratse, Zeits. d. d. j^eol. Gesell., XLI, 188P. jt. 17. 

BoUia (part) Krause, Zeits. d. d. i^eol. Gesell.. XLI, issp, pp. i;p 14. 

Bcyrichia Miller, Xortli Anier. Geol. and Pal., 1880, i>. .531. 

Bryricliid VooDES, Annals Xew York Acad. Sci., V, 1880, }). 8. 

Ctcuoholhina (part) Llricii, Jour. Cincinnati Soc. Xat. Hist., XIII, ISOO, j). HI. 
I^tniiuhi (part) Krause, Zeits. d. d. c:eol. Gesell., XLI II, 1801, p. 408. 

Bcyrivhia (part) Llricii, Geol. and A"at. Hist. Snrv. ^linnesota, Final Kept., 
Ill, Pt. 2. 1.804, p. <5.57. 

Bcyrichia Koken, Dii^ Lei tfossi lien, 1800, p. 10. 

r>cyrichia Gurk h, Veili. d. Fnss.-Kais. Mineral Gesell. zn >8t. Petersburg (2), 
1800, p. :;s5. 

]*cyrichia Grarau, Full. Fnffalo Soc. A5it. Sci., VI, 1800, p. .300. 

/:cyri<‘hia Li.rich and Fassler. Proc. L. S. Xat. Mns., XXX, 1000, p. 151. 

Cara]>ace contparalivt^ly 2 mm. to .7 mm. in semiovato 

or semicimiltir to ohlonir in oiitlim*, witli slinrp dorsal ami i-oimdcd 
ventral ano-les. Valves only moderately convex, strongly imjtressed 
with two vertical furrows, extending from the stralglit dorsal edge' 
to th(‘ ventral portion of the valve so as to divide' the intramargimil 
jiart of the surface into thi‘C(' nnetjual and iinsyinmctrie'al lobes, 
ddiese vtirv considentbly in size with n'sjiect to each other tind with 
res])ect to the'ir sc'iiaration ; also in the d(‘V(*lopment of their ventral 
('lids. Tlu' furrows may be much nari’ower oi* tlu'V may (‘(|iial the 
ridges in width. The ovate median lolie is tin' most (‘onstant in form 
and size, nsnally the' smallest, and ordinarily begins some distam'e 
beneath the dorsal edge, ddu' anti-rior lobe', though generally the 
largx'st, is the most i^ariable in size and foi*m, In'ing also often bi-ok('n 
lip into subsidiary nodes. The posterior ridge is, as a rule, the nar- 
rowest, runs nearly parallel with the ]iost(‘rior bonh'r, is rounded 
and thi(‘kest above, sometimes constricted near its middle', and ofte'ii 
tajiers to the vanishing point near the middle' of the ventral edge. 
In otlu'r spee'ies it joins the' ve'iitral ])i*olongat iein of the anterieir lobe, 
in which cases cominemly all three' lobes are joined. When only two 
of the' lobe's are' e*()iine‘(‘t('eh it is, jx'rhajis invarialily, the' median and 
the anterior. \Tntral iioueh (presumably of female) egg-shaped or 



NO. 1(540. REVIS/OX OF BlJYRKUniDAJ—ULKKOf AXl) UAFFLIJR. 285 



siibglobular,. as large or larger than either of the ordinary lobes, 
arising from the ventral part of the posterior lobe, henee located 
wholly or mostly behind the middle of the valve. A flange-like bor- 
der around the ends and the ventral side. This may be narrow or 
wide, simple or rimmed, and variously ornamented with granules or 
spines. The flange overhangs the real contact edges which arc bev- 
eled inward, the opposite edges meeting either flush or that of the 
right valve very slightly overlaps the edge of the left. Sm-face of 
valves smooth, granulose, punctate, or reticulate, or granulo-reticulate. 

TIi(‘ following species have the characters of the genus as here 
restricted : 

OKDO \ I C 1 A N S 1»EC 1 KS . 



BcuvichUi i^icusloffin) acuta (/?c//- 
rivhia crratica, var. aniia Kniuse). 

Bcin'Uhla {Fivusloffia) aattqua {Bvy- 
rUAiia anilqua Steusloff). 

Bey rich in yrauulifcra, new iiaiiK* * (/»o/- 
lia yraautosa Krause). 

Bcyrirhia {Stnifiloffia ) liana i\s!^oui 

{Btrcyuhi Utuuirssoni Krause). 



Bcyrivhia {Ftruf<lo/Jia ) siyaata {Bnj- 
I'ichia sigaata Krause). 

Bryrichia taniida {(AvnuhuiUitut ta- 
in Ida Klrieli). 

Bryri(dna I'-.^vriyta {Bollin v-seviyta 
Krause). 



SILURIAN SPECIES. 



Bey rich ia ad mixta Jones aiul lloll. 
Beyriehia aeqailatcra Hall. 

Beyriohia bancri lieuter. 

Beyricdiia haneri tripartita Ken ter. 
Beyriehia (Bteusloffia ) beyriehioides 
(Btrepala beyriehioides Jones and 
Holl). 

Beyriehia bolliana Ueuter. 

Beyriehia bronni Reuter. 

Beyriehia buehiana Jones. 

Beyriehia baehiana angastata UeuUu*. 
Beyriehia buehiana ineisa Rcniter. 
Beyriehia buehiana tata Reuter. 
Beyriehia buehiana \uitans Ki('sow. 
Beyriehia eta rata Kolniodin. 

Beyriehia damesi Krause. 

Beyriehia diffusa Jones. 

Beyriehia duhia Reuter. 

Beyriehia grandis Kolmodiii. 

Beyriehia granulosa « Hall. 

Beyriehia interrupt a {Boitia inter- 
rupt a Jones). 

Beyriehia jonesii Roll. 



Beyriehia klocdeni McCoy. 

Beyriehia ktadeni acadiea ^ Jones. 
Beyriehia ktadeni antiquata Jones. 
Beyriehia ktadeni bieuspis Kiesow. 
Beyriehia ktoodeni yranulata .loiies. 
Beyriehia ktadeni infecta Jones. 
Beyriehia ktadeni intermedia Jones. 
Beyriehia ktadeni intermedia, siibvar. 

subspissa Jones and Holl. 

Beyriehia ktadeni nuda Jones. 
Beyriehia klcrdeni protuberans Roll. 
Beyriehia ktadeni subtoros<i Join's. 
Beyriehia ktadeni torosa Joiu*s. 
Beyriehia ktadeni rerrueulosa Jones. 
Beyriehia koehii Roll. 

Beyriehia tata ^ Hall. 

Beyriehia lauensis Kiesow. 

Beyriehia tindstromi Kiesow. 

Beyriehia maccoyiana Jones. 

Beyriehia maeeoyiana sulcata Reuter. 
Beyriehia moodeyi,^ new species.^ 
Beyriehia mutdensis Chapman. 
Beyriehia nodulosa Roll. 



° Ainei'ican siiecies. 

* This species is very similar to B, maeeoyiana and is probably the American 
form referred to this latter species by Jones. It is distinguished by the greater 
isolation of the median lobe and the very finely punctated surface of the lobes. 
See Plate XXXVII, fig. 8. 

Formation and local ity . — Cayuga formation, near Cacapon, West Virginia. 
Cotypes.— Cat Xo. 53036, U.S.N.M. 
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BcurirhUi noduhhsu c.rputim (li. Un<l- 
stromi, var cxpansa Kiesow). 

Bci/richia noctUngl Reuter. 

Bci/rirhla noctUng'} voajntwia Reuter. 

Bcyrichia plagosii ® Jones. 

Bcgrlrhid plicata (Entoiius pUvatn 
Krause). 

Bcgrivliia puf^tidosa^ Hall. 

BcijrichUt rciiciihUa {^ircpuhi rcticu- 
liiia (Uinbaia in text) Krause). 

Bcyvichhi rciiicri Krause. 

Bey rich Ui snUcviinia Jones. 

Bey rich id .scdiiciesis Kolinodin. 

Beyrirhid {t^teusUtffia) siinple.r {Blrcp- 
did siuii^ic.r Krause). 



Bcyrichia spiiiulosa Boll. 

Bcyrichia stcusloffi Krause. 

Bcyrichia trilohuta (Eutomi^i trilobata 
Krause). 

Bcyrichia tubcrcuUiia (Baft us tuber- 
c Hiatus Kloedeu). 

Bcyrichia tubcrculata bigibbosa Ren- 
ter. 

Bcyrichia tubcrcuiata foiiosa Joues. 

Bcyrichia tubcrcuidia spicata Jones. 

Bcyrichia tubcrculato-koch iaua Reuter. 

Bcyrichia nmhouata (Bcyrichia bol- 
lidua a tn bon did Reuter). 

Bcyrichia waUIroucnsis,^ new species.^ 



DUVONlAiX SPEC IKS. 

Bcyrichia aurita Iticliter. Bcyrichia, new speeies (/>. kierdeni 

Bcyrichia dcronica Jones and Wood- var. Jones). 

ward. 

Approximaloly 22o named ?;peeioR and varietio?i. varying in time 
from the Cambrian to the Permian, have, in the past sixty years, been 
referred to Beyrlchia. Of the total number, oidy the seventy-thi-ec 
speeies and varieties listed above may lie accepted as conforming 
sti’ictly to the genus as here characterized. Only a few of these ai‘c 
Oi’dovician, and only two or tliree Devonian. The Cambrian species 
aiv regarded as widely ditferent and probably not Ostraeoda at all, 
wliile none of the Carlioniferous species is strictly refm'able to the 
genus. As restricted, then, Bcyrichia is preeminently a Silurian 

g(‘UUS. 

It is interesting to note further tliat only four of these species ai'c 
as yet known in American deposits, and of these but one, Bcyrichia 
(jrarnilosa Hall, is found in tlie Ohioan province, the other thi'ee oc- 
curring in the Atlantic and Polar ]U*ovinces. All the remaining true 
Beyrichiu' seem to be confined to Ihiltic and British dej:)Osits, none of 
tile c(‘utral and southern Eiirojiean species being, so far as known, 
strictly I'eferable to the genus. The list will be increased by two or 
three as yet unpublished east American Silurian s])C(‘ies, but eviui 
with these the American reprc'seutation is so Aveak that it is justifialde 

'' AuK'ricnii species. 

^ R(dat('d to B. )iioodcyi and B, uidccoyiaiia, l)nt has a much broader marginal 
border, a rather loiij:er media ii lol)e, and a distinctly reticulate surface which is 
esptH'iall.v marked on the lobes. The species presents considerable resemblance 
to Bcyri(‘hia rciiculdia as fli^nred by Krause, but differs in wanting the crest- 
like ridge. S(‘e Plate XXXVH, figs. 0. in. 

FonudiUoi and locality . — Xiagaran (Waldron shale), Waldron, Indiana. 

Cotypes.— Xo. 41GG0, U.S.X.M. 
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to regard Beyvichfa ns essentinlly a north European genus. Idle 
direct opposite is true of the group of IE\vrichiida‘ typified by P>. 
xc'dvlxcnHiana Jones, for Avhich fTones and I loll subsequently erected 
the genus Kladcnla. That is to say, the laltei* genus is inneh more 
strongly developed in America than in Enro]>e. 

About ninety of the species originally desciabed as Bujvlrhhi re- 
main to be distributed among their pi*o])er genera. A large part of 
this number will be accounted foi* in the following discussions of the 
other genei’a of the family. But a considerable number Avill remain 
even then that for one reason or another cannot yet be definitely 
placed. Tn most cases it is lack of knowledge that suggests delay 
in deciding tluur systematic positions. A few, howevei-, require 
further study and comparison, being too peculiar to fall readily into 
place. 

The species hei*e definitely referred to Uc]frielua fall into seven, 
in part genetic, in ])art perhaps artificial groups. The first three of 
of these, the />. khvdoiL the B. tuhe)‘( \dafa^ and the />. hudiunui 
groups, are made up entirely of unequivocal species of the genus. 
The othei‘ four grouj)s, however, are more or le.ss synthetic, and, 
though including species that cannot be clearly distinguished from 
Bi‘ifvU'hkis they are yet closely connecte<l with species that must be 
referred to other genera. Tn other words, they represent different 
lines of development that seem to have originated in diverse 
Ordovician types but ended through what might be called convergent 
;iVolution in much moi*e uniform stages. It aj^pears furtlun* that in 
the decline of the genus a partial reversion to ancestral stages took 
plaee. Suggestive obsei'vations bearing on these points Avill be found 
in the following notes. 



(iuori* OF i;. KL(i:i)i:x[. 

This grou]) embraces B, klaJoti, //. ma((‘Oij/mms B. //. 

/>. fiiJxnuhifo-korhfrnia^ B. moodeni, new species, B, Uud- 
dro))ii, and most of the forms described by various authors as vari- 
eties of the fii*st-named species. Its valves ai-e usually short, semi- 
elliptical in outline, and sharply lobed. The lobes are of medium 
hidvuess, the anterior one tending to enlargement and dissection, 
vhile the middle lobe is nearly as large as the [)osterior and com- 
noidy exhibits a tendency to union with the incurved ventral exti’(‘in- 
ty of the anterior lobe. The posterior lobe is more oi* less acuminate 
ind incurved below, but does not extend Tu’ward beyond the base of 
he median lobe. The type usually is shortei* and always has .‘^ome- 
vhat thicker and more bulbous lobes than the huchlana section, and 
t is commonly shorter, with less dissected anterior and posterior 
obes, and a longer median lobe than the tithemdata group. It con- 
titutes, therefore, an admirable central t^^pe for the genus, and its 
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least synthetic, hence most cliaracteristic phase. Xone of the species 
beloniring to the group suggests genetic relations to species not in- 
cliicled in the genus as here defined. 

(mow OF r>. iwciuxxA. 

In />. huchuma and its neai*est allies and varieties the anterior and 
median lobes are joined, as commonly happens in BeyrichJa, Init the 
anterior lobe is thiniKr and the ventral connection proportionally 
thicker than usual, the coml)ination giving to tlie united lobes a strik- 
ing similarity to the horse-shoe ridge in the /i. inujida section of Bo^ 
Via, Indeed, Beyrichia huchlana and the Cincinnatian BoUia reyu- 
Jaris (Emmons) and B, pcn^alcata (Elrich) are sufficiently alike in 
general aspect to have induced so thorough a student of Ostracoda 
as T. liiipert Jones to I'efer a partially covered specimen of the last 

to the Silurian Beyrlvlua, 
The resemblance might be 
regarded as indicating ge- 
netic affinity between the 
two, the younger B, harhi- 
ana being evolved through 
the continued and finally 
total obsolescence of the 
anterior marginal ridge of 
the BolUa. 

Though admitting the 
possibility of siicli a deri- 
vation, it has yet seemed to 
the writers an improl)ablc 
relationship. T h e m a r - 
ginal ridge is one of the 
most stable characters of 
BolVta, and though its ventral ynwi is often low and sometimes quite 
obsolete, there is no (*vid(‘uce to show that the anterior j^art is even 
lost entii'cdy. The arrangeimait of the' ridges in Bollla is l>ilateral 
with respect to a median fun-ow, in BeyrUdua with respect to a me- 
dian lol)e. In BoUia rryahn'is the anterior marginal ridge is ])aired 
Avith a less well-developed posterior ridge, the ])air of median ridges 
uniting l)elow as usual. In testing the possible derivation of Bey- 
rfclua havhkma from Bollla rccjnlarh^ it should be remembered that 
in the Beyrichia it is the anterioi* and median lobes that are united, 
and tliat if the suggested dei'i ration wei*e a fact, it must have been by 
anteri()]‘ shrinkage of the Bollla and final loss of the part bearing the 
anterior marginal ridge. Instead of this it seems certain that the 
stronger of the terminal ridges on valves of B, regalaiis is the ante- 
rior one, proving that in this species at least the conditions are the 
opposite of Avhat they should b(‘. 
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I'^iGs. 12-15. — 12-14. Left valve axd side ani> 

EDGE VIEWS OF AN'OTIIEU LEFT VALVE OF UOLLIA 
UEGFLAIUS (U.MMOXS), X 30. AKNIIEIM I5EDS OF 
UlCHMOXD GROEP, WaYNESVILLB, Oil lU. 15. LEFT 
VALVE OF nEYUIOIlIA lilCIIIAXA JOXES, X S 
(after Joxes). The figures are ixtexded to 

ILLUSTRATE THE POSSIBLE DERIVATIOX OF THE 
B. BUCIIIAXA GROUP OF BeYRICIIIA FROM BOLLIA. 
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I'he />. huchiana group is rhai'acterizecl by its (^*oiu])ju’5itive]y long 
shells, l)iil passes l>v easy gradation into the />. kJ(P(le)ii groiij). the 
mere pi’opoidionate shortening of the valves snllieing to bring about 
some of the (litl*ei*enees between them. On th(‘ other si(h‘ it griides by 
thickening inid division of lobes into the />h tubeYcnlata section. IL 
Kiesow is regarded as an extreme nuunbei’ of the gi'oup, 
ditlering fi’om tlie other sj)eci('s in the dissection of the anterior lolie 
and its se])aration fi’oni the medijui lobe. 

(JUOrP OF li. TT r»EIiCT7.ATA. 

This section of the genus comjirises a numl)er of s])ccies and vjirie- 
ties in which the anterior and post(U'ior lobes aiv broken uj) by minor 
furi’ows. the ])Osterior lobe into two, the anterioi* lolie into from two 
to six or seven node-like parts. lteut(‘r's //. hnchnuio-tuhevvalata 
woidd represent about the simplest tv])e and B, pHstulosa Hall jind 
/>. nwtVnHji Iteuter tlu’ most complex. The anterior loin' is, as a rule, 
larger tluni in otlier grou])s, and wh(‘ii not too much dissected, indains 
the ‘‘leg-of-mutton shape" pculaining to this lobe in the majority 
of the species of tlu‘ genus. In th(‘ most siinjile sj)(^cies of (1 k‘ group 
the posterior lobe is sharply constricted about its midlength, or some- 
what jibove this point, the uppei* bulb being usually considerably 
smaller than tlie lower. The jinterior lobe in these is ci*ossed oI)li(|uely 
by a single curved furrow dividing the vertical upixu* ])ai*t from the 
much larg(‘r ventral i)ortion. In the next stag(' of dissection (as, for 
instance, B. tnbercnlata and B, bronnl) the ])(4stci*ioi’ lobe is usually 
com|:)letely divided, while the anterior lob(‘ is crossed by two j)ar;illel 
furrows instejul of one. In further stages the lower and largvst of 
the three divisions of the anterior lobe is broken uj) into a s(‘rics of 
thi‘e(‘ nodes and the middle division commonly into two, whih' the 
upi)er may also be divided into two much smaller tubercles. 

Exce])t in the most simple species, which of (‘ourse ar(' not fjir 
removed from B. khrdenl and />. burhiaria^ none of the lobes ;n'(‘ con- 
nected V(nitrally. This fact sets the gi’onp somewhat jipart from Uk^ 
majority of the remaining spc'cies h(‘re refeiaHul to the genus, and 
alli(‘s it to the subgenus Btenslo'ffia, A (*o:irsely gi'suiulose surface 
ornament of the Io])es usmdly obtjuns excej)! in the mo^t higidy dis- 
sect(‘d species. As a nd(\ tlie nriin lobes are well se]);ii'5ited and th(‘ 
caraj)aces large, thus ditlering from the otheiAvise similar group of 
/>. failtcrbrna. 

licspecting the derivation of this group of species, the ])robleni 
seems at first sight very obscure. However, on closer analysis of the 
lobes and comparison with Ordovician genera, the ]:>o.ssibility of its 
having sprung from DrepaueUn becomes moi'c and more evident, so 
that finally tlie idea assumes the rank of high probability and needs 
but the discovery of one or two links to make it a certainty. To illuS' 
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trato th(‘ supj)osed evolution, the lines of a Drepanella have been 
drawn in black over a figure of B. t^tberculata. This shows that by 
merely dividino- the sickle-shaped marginal ridge of DnpaneUa into 
a series of three or more node-lik(‘ ]>arts, the result is in essential 
accord with the structure chai’acterizing tlie grouj) of />. tuherculata. 
Above the submarginal ridge the valves of Drepanella have two per- 
sistent lol)es corresponding to the median and anterior lobes of most 
BeyrichiuL They may be dissected into sub.sidiary nodes (as, for 
instance, D. (‘raxs’moila and D. }dtlda) and are sometimes connected 
ventrally (/>. hic/Oieris) ^ as is commonly the case in the groups of />. 
haehania and B. l‘laaIe)iK The subsidiary nod(^s of the dissected 
anterior loV)e in Drepanella maera^ D. crarrhioda^ and />. )ittlda can 
be matched exactly in respectively Beyrleldia tahcreulata^ B, metrnig'r 
and B. haaeri But the tendency to dissection of the median lobe 
exhibited 1)V the oldest species of Drepanella is never observed in 
species of Beyr'^liki, Indeed, this lobe soon becam(‘ the most con- 
stant feature for the whole family. Aside from this occasional dif- 
ference, the greatest distinction between 
Drepanella and the tabercalafa section 
of Beyrtehla is that, whereas in the 
former the outer sickle-shaped ridge is 
the most constant feature, in the latter it 
became through dissection tin* least stable. 

The youngest unquestionable Drepa- 
n<lla known is the D. rkdafrdsonl of tlu‘ 
Ivichmond in Ohio. In this the anterioi* 
end of the sickle-shaj)ed submarginal 
ridge is thick and tends to connect with 
th(' basal paid of the expanded and jirominent, tliough still partially 
dissected ant(U*ior lobe. Continuing this line of departure from the 
older, tv])ical species of the genus, a stage might be expected in which 
the anterior lobeAvould be swollen to suclia degree that the component 
nodes or tulxu'ch's of the earlier dissected stages would be entirely 
obscuivd. In fact, we have such a stage in a late Ivichmond speci(‘S 
described by Tlrich as Cten(d)olblna finnlda. As stated in the dis- 
cussion of that genus, the species is not a Vtenobolbhau the bulbous 
part of lh(' cara])ace which was thought to correspond to the simi- 
larly bulbous ])osterioi* (*nd of C. e'diata being, in fact, anterior. The 
original s|)ecim(‘us of the specues wei*e not in condition to permit 
woi‘king out all its charact(M*s exacdly, nor had any reason occurred 
at that tiim^ to lead the author to suspect that the swollen end of the 
carajiace is anterior and not ])osterioi\ Such a suspicion, ending 
tinally in conviction, arose only during the coui'se of the present re- 
vision of the family. Becognizing the median lobe of BeyrJehla in 
the small vertical node or rida'e located well to one side of the middle 




Fk;. la. A LEFT VALVE OF l‘»EY- 

UK’IIIA TFEEIK’FLATA ( IvLO:- 

DEX), X wrrii the lines (u? 

A DUEPANELLA DltAWX OVEU IT. 
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of tlie v7ilve ill C\ tum'ula^ and having learned that tliis is invariably 
situated behind the middle, no other course remained than to interpret 
the bulbous end as anterior. 

Having oriented the valves in this manner, the relations of C. 
tumida to Drepanella rirhardsoni became fairly clear: but even then 
it re(piired a more perfect specimen than the original types to enforce 
conviction. This specimen, nvently coll(‘cted at ^loreland, Ken- 
tucky, has a thick marginal ridge running from the post-dorsal angle 
to the middle of the ventral edge, where its further extent is lost in 
the ventral slope of the anterior bulb. But its anterior extremity 
reap|)ears on the 023i)osite side of the bulb as a distinct node. Taking 
essentials alone into account, the characters of (\ tumida are not 
greatly dilferent from those of Beyrudiia like />. protuhercuix^ Z>. 



Fu;s. 17-22.— 17. Ki«;ht v.\lve of 1 )R?:rAXELL.\ ma(’k.a Ulrich for <'OMrARisoN with 
PIC. 20. Left valve of Ueyrktua tfreiot lata (Kl<kdexl IS. Kkjht valve of 
Drepanella c’Rassi.noda Ulrich for cojiparihon with left valve of Ueyriciiia 

NOETLINIH llEFTEU { FIC. 21). 10. LEFT VALVE OF DUEPAXELLA XITIDA (ULRICH) FOR 

COMPARISON WITH THE CORRESPOND! XC VALVE OF U.EYUICIIIA P.AFERI liEUTER, SHOWN 
IN FIG. 22. (Copied after TU.rich and Keuter.) 

jonesi, or />. elarafa, in which also the anterior lobe is the most prom- 
inent })art of the valves and the posterior lobe extends forward be- 
neath the middle and anterior lobes, ddierefore, despite the rather 
strong dissimilarity in aspect, there .seems really to be no very essen- 
tial difference between (\ tumida and Beyriehia. The posterior half 
is nearly the same in both, and only the great develo])inent of the an- 
terior lobe gives the Ordovician sjiecies a strange look. However, as 
the writers are convinced that the latter is related genetically to uii- 
(piestionable sjiecies of BeyrirJda, and that the dilferences noted are 
not of greater im])ortance than those obtaining between, for instance, 
the B. Uibeveidata and the B. hloulodi grou]:)s, the species tumida is 
removed from Ctenoholhina^ where it certainly does not belong, to 
Beyrichia. 
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The 1 ‘elations of B. tumtda to the Clinton B, latiu suggested in 
1804." have been eonfirined in the present investigation. Though 
widely dilferent in general aspect, the evolution of the latter from 
the former is I’egarded as not unlikeh\ In the rapid and sometimes 
exti*avagant mutation that is indicated, not only for the osti*acoda 
but also in othei* classes of animals, at and immediately following the 
close of the Oi’dovician. it is i-eadily conceivable that both the ante- 
I’ioi’ and the posterioi* lobes of B. tmnUUi might have l)een greatly 
reduced and thus to have brought about a temporary stage like B. lata. 

The Clinton species is 
chiefly remaiTable be- 
cause of the slight de- 
velopment of its pos- 
terior lobe. In the 
Devonian decadence 
of typical Be[fvirhla a 
similar obsolescen(‘(‘ of 
the posterior I'idge is 
noted in the modified 
stage re])i’csented l)y 
Trcpoi^ella hjonl (Cl- 
rich). At this time 
the BeyrichiidtC as- 
sumed various atavis- 
tic expivssions, some 
suggesting Cfcnohol- 
bhia, othcu’s BolVao 
while a third may re" 
call TefradeUa. In 
the pai'tial obsoles- 
c('m*e of the posterior 
lobe and tlie |)roj)or- 
tionate distinctness of 
the looj) fornuMl I>y the waitral union of the median and posterior 
nodes. B. Uda also sngg(‘sts a B><dUa. 




Figs. 2:> 2<;. i:;e. Lktt valvi; of Dkepaxella richakd- 

soxi (Millei:). X 10. i XTU(H)i'ci:r) rnii (’omparisox with 

UEVUnHIIA TrP.EIR'PLATA. TAPPER REDS OF THE KlGII- 
.MO.M) (JROCP, NEAR WlL.M IX(;T( iX. OlIIO. 1!4. UnJIIT 
VALVE OF llEYRinilA TPMIDA (ULRICH), X 1 0. SlIOWI X(; 
ITS DERIVATION FROM OREPANELLA. ToP OF liKMIMOND 

(jROl P. Moreland. Kv. 2.", in<niT valve of I>eyriciiia 
LATA Hall, x 10, for comparison with 1‘.eykichia 

TPMIDA AND HrEPANELLI RICHARDSONl. (^LINTON’ 
(iRorp, New Hartford, X. Y. 20. Kigiit valve of 
'I'REPOSELLA LYONI (rLRKIl), X 20, A DERIVATION OF 
Bey RICH I A IN WHK'II THE POSTERIOR LORE HAS RE- 
COME oRsoLETE. (After rLiucu.) Onondaga lime- 
stone, 1*'alls of the Ohio. 



(JKOrn OF H. SALTFIOAXA. 

Tlie speci(\s of this group do not, as a I'ule, attain the average size 
of those included in the />. tahcr<’alafa, B. hhrdeaK and B. h^uduaaa 
groups. Thew differ I'ather obviously, too, fi*om these other groups 
in the fullness of theii' lobes and the proportionate nai*rowness of the 
fui’rows. The depailui'e fi’om the more typical sections is toward 
hlaaUit ui, in which th(‘ furi'ows are obscure oi* die out entirely in 



" IHricii, (Jof)l. and Nat. Hist. Siirv. Minnesota, Final Kept., Ill, Ft. 2, j). 074. 
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the swollen venti*al half of the valves. AVhile clearly intermediate 
in character between typical Beyrlrhia and Kloylcnia, it yet seems 
nnlikely that either was derived from the other through the mJfcri(nu( 
^^roup. On the contrary, a study of Z>. saUeranm »Jones, />. nnttcri 
Krause, IL pUcata (Kranse), and />. .(Krause) seems to indi- 

cate a closely knit line of development that diver<yed. like the //. Un- 
iiars.^otti o']‘onp, from some early sta^*e of CtenolxUhhui, The resem- 
blance (exhibited 1)V /A plicata to Ctenoholh'nKi sHbrnixsa, for instance, 
is too close to be I’eo'arded as otherwise than ovmdic: and tlu' ai>*r(M*- 
ment between />. pUcata and B, nottcru and between the lattei* and 
/>. mlterlana^ is so intimate that a similar relationship seems 
undeniabk'. 

Compared with the other sections of the genus, the mlteriamt. gi-onp 
agrees best with the />. tuherndafa group in the isolation of its median 
lobe. The dissection of the othei* two lobes occurring so generally in 
that group, howevei*, is not even suggested. 
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Fkjs. 27-.*U).- 27. UuuiT valve of Ctenololbina sfbckassa Uliiioii, X 20. (After 
rLKini.) 28. UinUT VALVE OF nEYUICUrA 1 ‘LICATA (KrAFSE), X 20. 20, I,EFT VALVE 

OF r.EYUICIIIA KEFTERI KRAUSE, X 1 "l (Fl(iS. 28 AND 20 ARE COPIED FROM KrAUSE.) 
.20. UioiiT VALVE OF Ueyrktiia salteriana Joxes, X 10. (After Uei’Ter.) The 

FIGURES ILLI’STRATE THE RELATION AND PROBABLE DERIVATION OF TUP. UEYRICHIA 
SALTERIANA GROUP FROM A CtENOBOLBINA LIKE SUBCRASSA. TWO INTERMEDIATE STAGES 
ARE SHOWN IN FIGS. .20 AND 41. 

BeyricJiia granulosa Hall, from the Waldron shale of Indiana, is 
a good American example of this section of the genus, d'his sjiecies 
is of exce])tional interest because it is one of the few species of lh(‘ 
genus that occiii* in Silurian dejiosits of the Ohioan Province. 

(JKOrn OF F>. OLAVATA. 

Of the foregoing groups, those of />. MaxJenL B. haehlana^ and 7C 
tahrrraJata represent the fully estalilished and most typical stages of 
the genus. The group of />. ^altvrhma evidently originated in some 
species of Ctenobolhina and ])robably is the stock fi'om which />. 
kl(vde)d was derived. It is also the only known group from which 
(he genus Kioalcina might hn\e sprung. Tlie small group of />. 
cJavata. which includes //. joncsn Boll and possibly //. ambonata 
Peuter, likewise has a character suggesting an earlier genus, namely, 
the ])osterior ridge curves foiward along the ventral maigin, and, 
though attached to the slendei* isthmus connecting the anterioi’ and 
median lobes, is often distinguishable as far as the antei'o-ventral 
angle where it merges into the great, jiear-shaped anterior lobe. So 
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far as essentials <»•(), llie result is not unlike the Ordovician ^enns 
Drejxntella. with its <j;reat, sickle-shaped marginal ridge. 

Much similarity is trac(‘al)le also between />. claraia and the s}ui- 
theti(‘ 1). interrH pta group. The i)osterior ridge is not so well de- 
veloped in tluit group, l)ut in />. r-s(‘ripta and />. granuUfera it is 
cleai'ly suggested to Avhere it is lost in the low anterioi- lobe; and just 
ovei' its ventral part is the antero-inedian isthmus. \Vheth(‘r either 
of these resemblance's are iudicati^’e of close genetic alliaiu'cs can 
not be decided with the cvieleiu'c now available. The youngest un- 
([uestiona))le DrepaucUa^ I), i'irJuinhohl (Miller), of the Ivichmond 
groiij), analyzes more in accord with Beurichki tuherculata than with 
//. darata. As stated in another note, the union of the j:)ostei‘ioi’ lobe 
of I>. tnhcreulatit with the lower of the three parts of the anterior 
lobe (see hgui'e) would give every essential of Dre panella, AVhile 
the importance of the ditfei’ence is i-ecognized, and it is a fact that 
links esta))lisliing the relation ai*e unknown, the wi*itei\s, nevertheless. 




I'lOS. .*u . 1>EFT VAI.VE nF l>KYliU'HIA FLAVATA KoLMoDlX. :i2. l.EFT VALVE OF 

UkYIMCHIA CliANFLIFERA, NEW NAME (UOLIJA (iKANFLOSA KrAFSE), X l.“>. (AFTER 
KRAFSE. ) a:i. lOoilT VALVE OF ItEYRICHlA TU.MIDA (I LRICII), X 1<>, THE FKiURES 
ILLFSTICATE THE RESEMIiLAXCE OF THE liEYRH'HIA FLAVATA OROII' TO THE U. IXTER- 
UFFTA (JROFF AND SHOW THE SIMH.Ai: ANTERO-VENTRAL 1M{OLOXOATI ON OF THE I'OSTE- 
lilnR I.uRE. 

are convinced that the //. i\iher(‘Hlafa seedion Avas evolved out of 
DrepiuicUn, 

Despite the unbroken antero-vcuitral continuation of the posteiTu’ 
I’idge in //. rlaraiiu the direct deiavation of this sj^ecies from Dtrpa- 
mlla seems unlikely, except it be thi'ough />. itnnida {Ctenoholbhni 
fumhia Fli'ich.)'^ Derivation fi-om something like 77. (jmhuUfeva 
and //. v-^vnpta is at least e^jually plausible. However, neither of 
these possible solutions is entii’ely satisfactoiT, so that foi* the ])resent 
the origin of //. claraia must be left as unde(*ided. 

As for />. amhoaata. which is somewhat doubtfully referred to this 
grouj), th(‘ alliance with PrcjatucHa seems much inoiv natural. Ex- 
cept that the valves ar(‘, on the whole, more convex, and the lobes 
thickei* and less sharply di'lined. (‘veuy othei’ essential feature may be 
duplicated in typical Drc pmalla like D. (auissinoda and />. macra, 
Anothei* drepaiK'lloid Ueyrichian and ])ossible m(Mu])ei‘ orderi vation 
of this group is tlu' D(‘vonian 77. kohnodlni Jones. This species has 

" S(‘i‘ notes on hrvininvUu richurdsoni and lirur'c hia tumida on na.i^e HDD. 
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a tliick, 3^et sluii*])!}" defined, siekle-sliaj)ed ridii:(‘ with two separate 
rounded nodes above and a variable sliort rid<>:e just within tlie ante- 
rior ed^e. Except the interiorly concave inai'ginal bordei\ smaller 
size, and ])roportionally nai’i’ow' anteiaor end, the general as|)cct, es- 
j)ecially in the mattei* of lobation, is highly snggesli^'e of Drcpnnclln. 
Here again, how’evei*, the wn*iters doubt the reality of the suggested 
genet i(‘ relation. On the contrary, it is thought the true allinities of 
the sj)ecies lie with otlier middle Devonian s})C(‘ies that could not be 
sns|)ected of alliance to 1) rv jnnivUa except in a V(‘ry i-emote (U'gree. 
These sj)(‘cies, namely, constitute a pecadiai* groiij), descidbed and 
mostly referi-ed l)V Eliach, as is now' believed incoi'rect ly, to 
bnia. Consjncuous meml)ers of this gi‘oup are (\ C\ ante- 

( \ xpinilosa^ ( \ (■(iviDiaryinafa^ and (\ b/.s'o/cyev. I'liese sj^(‘- 
cies, it wdll be noted, vary greatly in general expression, and becau>e 
of their s])inosity, pi-obably indicate decatlence of the Siluiaan tv[)e 
of Deyi’ichiidic, and rapid evolution tow'ard the establishment of the 
final, again comparatively long-lived type of tlie family. In the 
transition, various atavistic* stages are indicated, some recalling 
CtoiohoJlnna. some BoUln. and others, like }>, liohnodhtb more nearly 
resembling DrepaneUa, Ih*evionsly highly imj)oi*tant and constant 
features have become most unstable, but througli all the vagaries the 
steady evolution of the tw'o rounded nodes \vhicli constitute the essen- 
tial charactei'istie of the dominant and generically distiu(*t later 
Paleozoic Peyiaclnan type is manifest. These tw'o nodes, which rep- 
resent the median and antei’ior lobes'of tyj)ical Pevrichiav are wadi de- 
velojKMl in />. koJmodinL l>ut the general expression of the valves in 
tliis transitional stage in the development of the family is so at vai’i- 
ance wdth that of the typical Silurian groups of I>eyrlvlila that the 
Avritei‘s have decided to recognize it by erecting the mwv genus 
IloIUna. 

Subgenus STEUSLOFFIA, new. 

lU'ifrivhla (part) of Authors. 

StrcpnUi (pai*t) of Authors. 

(JUOrr OF It. LINXAKSSONI. 

Ueyrlchia antiqua. />. acuta, />. simplex, />. Unnarsso)ii, B, slynata. 
B. heyricJiloides, and ])i*obably />. crratdd Krause', wdiich is j)rovision- 
ally not included in the above list, constitute a peculiar gi'oiip sug- 
gesting Sfrepida in having thin, elevated ribs or ci’ests lainning over 
the surface of the valves. It is believed that these I’ibs served the 
purpose of strengthening the valves and that they ai*e develo])ed in 
genetically distinct gi'oups of s])ecies. Dej)ending j)rimai‘ily on the 
lobation of the valves and on theii* foriii in deciding (|uestions of 
relationship, the group under consideration conforms in all essential 
respects wdth t^^pical Beyclchla, 
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Beside the presumably dominating* alliance of the />. linnarssotii 
irrovip to Beifru'hia s. s.^ and the suggested relation to Stnpula^ other 
in part apparently true alliances are indicated, in some 1)}" the ar- 
i*angement of the supei‘ficial ribbing, in others by the foian and dis- 
po.sition of the lobes. Thus the tetrameroid arrangement of the ribs 
in />. crratica and Z>. signata recalls TefradeJIa, The same may be 
said of certain more typical and possibly true .strepuhe like S, linedta 
Ki •ause and the Iavo varieties desci’ibed by Steuslotf as (frioudosa and 
,s7 paratii. Idle more simple />. initJqua Steuslott' and IL acuta Ki*ause 
ai*e like certain sjiecies of Ctcnoholhhui. In the opinion of the 
writei-s, this resemblance is of real genetic signiticance, the indicated 
relationship and probable dei’ivation of at least some Beyrichiie from 
('tiuotjolhlna seeming fairly easy to establish. 

In ti*a(*ing out this relationship we begin, not with the genotype, 
C. cillata. and the four or live closely allied species found in the 
Cincinnati rocks, but with the older Stones Biver and Mohawkian 




Fkjs. a4-as. — n i. Left valve of Uevuiciiia ( Stec.sloffia) lixnailssoni (Kp.afse), X 20. 

(Afteu Krause.) 25. IOght valve of Strepula roNFEXTRiCA .Joxe.s and IIoll, 

X 15, (After .Ioxes axd IIoll.) 20. Left valve (*f Strepula irre(jularis .To.ne.s 

AND IIoll. X 15. (After .Tones and IIoll.) 27. Left valve of Ueyrk’hia (Tetra- 

DELLA?) ERRATICA KRAUSE. (AFTER KrAUSE. ) 2.8. LEFT VALVE OF STREPULA? LIXEATA 

(;r.\xulo.s.\ Steuslopp, x 20. (After Steusloff. ) Snows similar development 

OF SUPERFiriAL LINEAR URESTS IN STEUSLOFFIA AND STREPULA. IX TRUE STREPULA 

THE REVRirillAN LORE.S ARE NOT CLEARLY DETERMINABLE. 

forms. In the (‘HJata section of CtenoholJnna the median lobe is nu- 
dist inguishably merged in the larger posteiaor Inilb which charac- 
terizes tliis section. It liegan in species like the eaidy Trenton C, 
otduiaa Ulrich and the foiHugn Ordovician C. oldonga {Kntomii^ 
ohtonga Steiisloll), in which this median lobe is mei“ely indicated by 
the abrujitness of the innei* slope of the main lobe: and these s])ecies 
seem to have been derived from the jireviously established C. suh- 
crassa section. 

In the suh<‘rasm section the median lobe is genei*ally distinguish- 
able, apjiearing as a small or larger node or ridge situated imme- 
diately behind the main, median sulcus. Usually the posterior side 
of the lobe is not sharjily defined from the moi*e oi* less swollen sur- 
face behind it. Sometimes, as in C. umhonata. {Entomi.^ umhonata 
St(Misloir) and (\ suhcras}^a< T^lrich, it forms a small, rounded node 
on the inner slo})e of the main jiostei’ior bulb. In othei's (as, for 
instance, (\ n‘(fssa and C. fuJcrufa Ulrich) it makes a low ridge rising 
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sli^litly above the rest of the s^vollen posterior lobe, and of wliicli 
it forms the greater j^art, while in some of tlie later Silurian speeies, 
namely C. aitricuJaris {BoUia auricuJaris Jones and TToll), and C, 
minor {BoUia minor Krause), it is rendei‘ed even more prominent 
by the almost total obsolescence of the posterior part of the (^tenobol- 
hiua bulb (the obsolete part corresponds to the posterior lobe of a 
Bryrichia ) . 

Having rea(‘hed the stages of (\ nahcrasm and C. fnlrrata^ a fui*- 
thei‘ discrimination of the median lobe might result in a species like 
(\ impressa {Kntomm impressa Stenslotf) and tinally in one like 
B>cyri(‘hia antiqiia of the same author. In this last the median lobe 
is at least as large as in the average Beyrichia. and the species dill'ers 
from the more usual types of this genus only in the less sharp defini- 
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Figs. 30-44. — ^30. Left v.vlve of Ctexobolbi.nw i mbo-vaia ( Steeslopp), 40. Right 
VALVE OF CtEXOBOLBIXA PELGRATA (ULRICII). 41. UiGIIT VALVE OF CTENOBOLBIXA 
IMPRE.SSA (STEESLOFP). 42. LEPT VALVE OP CTEXOBOLBIXA SEB(’RASSA ULRICII. 

43. Left valve of r.EYRiniiA (Steesloffia) .vntiqea (Steesloff), X 20. 44. Left 

VALVE OF UEYRirillA ( STEESLOFPI A ) AGETA (KraESE). (FKJS. 40 AXI) 42 ARE AFTER 
Ulrich, 30, 41, and 43 after Steusl«)fp, .\xd 44 after Kr.u'se. All X 20.) 

tion of the post -median furrow and in the slight elevation and gen- 
eral lack of definition that jiertains to both the anterior and posterior 
lobes. 

It is probably significant that most of these ribbed or c‘rested spe- 
cies comprising the />. UnnarHsoni grouji are of Ordovician age, in 
which rocks Ctrnoholbina and TetradeUa ai*e the piuvailing genera, 
and unribbed, true Bevrichias almost unknown. The group, lh(‘re- 
foi*e, may be viewed as an intermediate stage in the develo])ment of at 
least one of the groups of Beyrichia from (^tenoboJbina, 

If accurately figured, KraiiseV StrepnJa reth nlata should perhaps 
be 1 ‘eferred to this group. On account of the proportionately elon- 
gate form of its valves and the great width of its marginal frill, 
the species would stand somewhat apart from the more typical repre- 
simtatives of the group. Because of a similarly fringed and reti(‘u- 
lated Beyrichia in the Waldron shale of Indiana, it seems just ])os- 
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that the tiirure given bv Krause is a little defective at the base 
of the median and posterior lobes. The Waldron species sometimes 
even exhibits a suggestion of the V-shaped crest, but, as is shown on 
Plate XXX^"^. the ventral paii of the posterior lol)e is distinctly 
c‘ontracted, giving an ai)])earance (piite dilfei*ent from tlie same part 
in Krause's figure of //. retH‘irlata. but closely simulating the fringed 
species of the />. )nnv<‘oijUn\n gi-onj). 

As figiii*ed, //. ap])ears to b(‘ soiiU‘what obscurely lobed, 

which, with the broad frill, is somewliat suggestive of E HrijchUbm. 
r)Ut it has no sharply defined median pit, and it is thought unlikely 
that the marginal fi‘ill is hollow(‘d out on its inner siiid'ace. The 
median lobe also is too long. It seems probable, therefore, that the 
genei*al i*esemblance to E nrychllhui does not indicate close genetic 
relations. 

The />. /hmarssoni group has a .sufliciently uniform ex|)ression to 
suggest the advisability of its separation as an inde])(‘ndent though 
decidedly synthetic genus. The cr(‘sted valves recall A/rcyn/A/, the 



Figs. — Right v.xlve of 1‘.i:yih(’h ia uetk'flata (Kratse). X and the same 

VALVE OF FrUVnilLI-XA KETKM LATA I’LRK'H. X -•> (AFTEII rLRlFH U SHOWING THE 

SI.MILAUITY OF THE TWO FORMS REFERRED TO IX THE TEXT. 

mode of lobation is very much as in the UvAfrlehia mJterUnia group, 
and thi*ough this resembles on tlie one hand the typical Pevi’ichian 
section of //. t ^d>ev(‘\iUita and on the other EJaihnua. In still an- 
other dir(“ction, close alliance with Cfc}u)l)olhuta, as above outlined, 
is (‘stablisluHl. If Ctcuoholhlna W(‘re exj)and(‘d to take in a part of the 
groiij), consistency would demand that spe(‘ies of the />. sulferiami 
grou]) be also included. Put this would render tlu‘ boundary between 
('fvnohoUnna and Exyrlclila more artificial tlnm it is d(‘sired to make 
it. I>esid(‘s, it would sj)lit u]) an ai)j)aivntly very natural association 
of species. 

Th(‘ gi*oup as a whole is undoubtedly more in accord with Bey- 
rlrhhi than (denoholh'nui^ and in the first suggestion of tlu‘ hetero- 
gen(M)us mass of I >eyrichiida\ its speci(‘s w(U‘(' h‘ft with or referi‘ed to 
th(‘ i*estri(‘t(‘d genus without much hesitation. lIowc‘V(‘r, in the still 
consid(‘rable and variable mass of sj)eci(\s having the essential charac- 
t(‘i-s of lUyrlvhht, th(‘ com})arat iv(‘ entity of the />. IhnuirxHoid gi’oup 
is lost sight of. 1 ji order to secure its deservinl recognition without 
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at tlie same time completely disas.^ociatiiii** it IVom il.s most obvious 
allinnce, it is pi’ovisionally siiagested that the ifroiip be (listiiu>'nish(‘(l 
mei'ely siib^enerieally ivoui Bcj/rirhla, and that it be known by the 
proj)Osed name Steuslo-ff'ut, with Ufjfrtrhia llnnnrxxo)Bi as the tvjxv 
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Anothei' resemblance that has led to nnnaliiial associations is that 
borne to Uollla l>y a. small aroiip coinprisinii* Bvyrtrh'w (ji'annUfcra^ 
new name [BoiUa (jr(Ut)doH(( Krans(‘, si)ecific name preoeen|)i(‘d under 
Bcyrudiia) ^ and />. r-s(‘rJ/)f(( (Krause), two Ordovician sp(‘ci(\s, B, 
damCHi Ki’ause, and B. ‘ndn^ru ))ta (fJones and lloll), two Silurian 
species. In fact, with the exce|)lion of //. (Iaut(\su all of these sp(H*ies 
were originally referred to Bo! Ha, but, as will be dear enough when 
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Fkjs. 47-o1,— 47. liKJiiT \ai.vi-: of r>i:vi£icuiA i .nteriu fta (J<».\es), X 48. Left 

VALVE <JF nEVIlIClllA V-S(’IU1'TA (KUAFSE), X r*». 4I>. KKJIIT VALVE uF KlUVCll 1 LI N A 

SI BIIADIATA rC.llK'II. X -0. .")0. LEFT VALVE OF ItEYUUTllA ('LAVATA KoLMoDlN. 0 1 . 

I.EFT VALVE OF r.EYUieillA ( STEL'.SLoFFI A ) ACFTA (KUAFSE). ( FlO 47 IS AFTER .loNES, 
48 AFTER IvUAFSE, 4C AFTER LLRICII, ."»0 AFTER KlESOW, ANI> 51 AFTER KUAFSE.) TlIE 
ILLISTRATIONS SHOW FOSSIHLE OERIVATION OF THE ItEYRK’UlA IXTERRFFTA OROUF 
FRO.M ElRYeillLlXA AXf> FI'S RELATION'S TO THE nEYRICIIlA <*LAVA'rA iJRtU'F AND TO 
STEFSLOFFI A. 



that genus is considered, they do not belong th<‘re. The curved ridge 
in these species secuns I’eally to have no greater taxonomic signilicanee 
than the similar node and ridge often seen in typical B KrjichUlna. 
On the otlun* hand, the lobation of their \ alves, though in part ob- 
.scure, is essentially that of B< jfnrhhi^ the connection with s])cci(‘s of 
this genus like B. joncBt and //. clarnfa b(‘ing, ap])arently at least, 
very clear. 

The group suggests passage from Trimitiidie to Beyrirhiru l>ut 
whether this suggestion is based on fact or is merely apparent and 
thus misleading, can not be decided with the (‘videnee at hand. How- 
ever, the ])ossibility of s])ecies conforming to the generic diagnosis of 
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Beyviclua having been (levelo])e(l fi*om clivor.se stocks by convergence 
in evolution, is worth bearing in mind. In general aspect, and es- 
])ecially in liaving a well-defined median ])it, B, yrinnilifrra and />. 
r-.^<^ripta certainly indicate Primitian ancestiy, close affiliations being 
.suggested to both PrlmHla and K urychlUna (as, for instance, E, 
H(‘hmUJtl). Ilowevei', an analysis of their lobes seems to show more 
]:>ositive alliaiu*es on the one hand to the B, flaratn group of />cy/- 
rirhuu and on the othei’ to the ])r()]>o.scMl subgenns /SfcifsJofp'a. Per- 
ha])s it wonld be well to institute another subgenns for this gi’oup. 

Genus KLCEDENIA Jones and Holl. 

KladCiiia Jonk.s and Hull. Ann. and ]Majr. Aat. Hist. (.">), XVII, 1880, 

j). r>r;2. 

KlaiUnhi (part) Krause, Zeits. d. d, i^c^nl. (Jesscdl., XLI, 1889, p. 21. 

Klailcnia (part) ^Miller, Xurtli Amor. (Jonl. and l*al., First App., 1892, 
p. 708. 

KJivdeithi (part) Kokex, Dio Doitfossilic‘ii, 1890, p. .29, text tiR:. 20A. 

HviH'U'hia (part) ot‘ Authors. 

Carapace of moderate size, 1 mm. to 4 or 5 mm. in depth. Valves 
very neai*ly ecjiial, the ventral edge of the right valve sometimes vcny 
slightly overlapping the edge of the left. Outline oblong, snb- 
(jiiadrate to subovate, rai-ely siibtriangnlar, thc‘ hinge* line long and 
straight, the rentaining sides more or h\ss curved. Surface of valves 
strongly convex, esp(‘cially in tlie nnlobcxl ventral half; dor.sal half 
Avith two furrows deep al)Ove but growing obsolete before or shortly 
aftei* crossing half the valve. Anterior furrow deeper and bi-oader 
than the ])Osterioi* one and located iieai* the mid-length. Of the three 
lobes the median is the mo.st constant in size and foi*m. It is gen- 
ei’ally rounded and someAvhat bulbous, more rarely ol)tusely pointed 
above, and its diameter usually about one-fifth of the length of the 
valve. Posterioi* and anterior lobes sharply defincnl only along the 
furrows, tin* outer j^arts usually sloping more or le.ss gently to the 
end rims and below merging into the sAvollen venti’al surface, their 
dorsal exti*(‘initi(\s occasionally pi’oj(*cting l)cwon(l the horizon line. 
l^Ksterior lobe vaiwing in width from ratlun- lc*ss tlian to nearly twice 
the diam(‘tc*r of the median lobe. Anterioi* lobe c‘onst itnting the 
gieater part of this half of the valve, sometimes dividc'd .so as to form 
a broad inu(*r lobe and one or two narrower i-idg(\s in front. When 
the anterior lobe is thus prolonged and divided (as, for instance. A. 
pUcata Jones), the sejiarating furrows ewtend cmtirely across the 
valve*. Ventral ])ouch (as in Beyrlchht presumably of female) mostly 
posterioi-, merely an extra, obscurc'ly outlined swelling, not globular 
as in BnfEolila, A simjile, narrow, flange-like border commonly 
|)rescmt but may be wanting. Surface of valves granulose, jmnetate*, 
rcdiculate, or without ornament. 
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Genotype. — Kladen la wllckenslana {Ijeyrleh la irllekenslana 

ffoiies). 

LIST OF SPKCTKS IIAVIXvt THE (TIAUACTEUS OF KL(E1)EX1A AS 

ABOVE DEFIXEI). 



KJoilvnin 
KJadcuia 
KJadrnhi 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJo'd( uia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 
KJadcuia 



apicuJaJa Jones. 

Jjarrctii<^ (lUujrirhia Jjarrctti Weller). 
ccuJricarui.s,(^ new speeies.^ 

cauciuua {llcyrichin couciuua Jones niul IIoll). 
puiJjriata,^ new sjuvies/* 

(jrauaJata {/icyricJiia (jrauuJata Hall). 
iuiliaJis^^ {Bcui'icJiia iuiJiaJis FlrielO. 
iuJcnucdia {licyriidiia iulcnuidia Jones and Holl). 
iuJcnucdia mavuiuaJa Jones and iToll. 
jcrsf'i/cusis ^ (I{< yri(‘Jiia jcrscijcusis Weller). 

JxUJUiucJi {licyrirJiia Jniujuirji Weller). 
uiauJiciisis {lUyricJiia uiauJicu.^in Weller). 
uiauJicus‘is dccjxcniisis ( licyricJiia dcckcrcusis Weller). 
iuai'f/iuaJ is,^ new si»eeies.^ 

uioutayucusi.s ^ {BcyricJiia uioutayucusis Weller). 
ucavyassi^ {Ilcyri(d>ia u<'arya.ssi Weller). 
ocnJiua ^ {BcyricJiia acuJiua Hall). 
yarai^ii ica ^ {BcyricJiia jiara^iJica Hall). 
yrauiuutia,^ new si^ecies.^ 
yuucJiJJosa,^ new s])ecies.^ 



" Ainei'iean s])eeies. 

^Tbe iinnsnal lenjjtli of the valve, s])ine-like (*entral node, and coarse jattinj: 
are features which will cause the easy identiticatioii and difterentiation of this 
sj)ecies from others of the irenus. See Plate XXX^H1I, 21). 

ronuatiau aud JacaJiJy . — ("oeyinans limestone, Cumberland, ^larylaud. 

lloJotyyc.—Ci\i. Xo. niJdOo, T\S.X.M. 

^This tine si)ecies will be recoj:nized at (Uice by its s]nnous niarjxin. This 
sj)iny frill, tojrether with the reticular surfac(' ornament and ixeneral neatness 
of form, impart a strikini: ele.ij:anc(‘ to the shell. S(M' Plate XXXVIll, lij?. 22. 

Fonuatiou aud JacaJity. — Coeymans limestone, Herkimer County, Xew York. 

UoJaJyiic.—^Cwi. Xo. 5:1:100, U.S.X.M. 

^This s])eci(‘s is .'<imilar to KJadcuia luauJicusis (Welhn*), but has a wider 
marjxin, is more elonpite. and its sulci are much shallower. The surface is 
smooth, without ornanu'iit. Se(‘ Plate XXXVIll. tijr. 10. 

Karmatiou aud JncaJit y.^\lc\dvvhcrnUu\, Dalhousie, Xew Brunswick. 

JloJofyiic. — Fat. X5). 5:il):>7, F.S.X.M. , 

^The distinctive features of this s]»ecies ar(* the unusual narrowness of the 
lu)st(wior lob(* and the sharj) impr(‘Ssioii y(‘t unusual bia'vity of Ihe sulci. The 
smooth surface and ol>scui*eIy d<‘lined marjxinal rim will likewise assist in th(‘ 
discrimination of the s|)t‘ci(‘s. Sim‘ Plati' XXXNHll, fi.^. 15. 

Fonuatiou aud JocaJity. — Ordovician (local bed in U])])er i)art of Hermitaji(' 
formation). Four miles south of Cartha,i;(\ 'Tennessee. 

IloJotyyc.—Cixt. Xo. 41045, T\S.X.M. 

^ This new species is similar to KJadcuia ucaryas.si (Weller) and K. bar- 
rciii (Weller) in outline, but its dorsal anixle is more in^arly rectangular and 
the marginal rim narrower. The surface is tinely punctate. See Plate 
XXXVIll, tig. IT. 

Fonuatiou and iocaJity. — Helderbergian, Dalhousie, Xew Brunswick. 

Holotypc.—Cixt. Xo. 551):i8, T\S.X.M. 
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KUntvnid rclifcro,^ ih‘w sitcH-ios.^ 

Khnfcniti snftiru { Itrifrirhia khnU'n}, var. svolird .I()iu‘s and Iloll.) 

KhrdvnUi s'un pli jr .Junes. 

KUrdniia { lU urivhla smorl'i Weller). 

Kbtdi ulu siisscj'i'usis <• { /{rtfrirhid sdssr.rrn.s}.s Weller). 

KUrdt'dld f uhcrrdldfd ( l{rt/r}idi id t dhrrvuldtd Sall(‘r). 

KUrdrnid frdU pdckvusis ^ ( f{ri/r}<diid irall fidrkrn'<i'^ Weller). 

KUidnild u'ilrkrnsfdiid ( JU'tfrirhid jrihdcntsUmd .Tones). 

KUidt iiid (rU<d{( nsid dd fdirdtd { HvitrU-hhi triUdcrnsidna idirdtd Joints). 

Of the above .species, K. htUialls and K. pr<('ninttf(i are middle 
Ordovician and K. .shiiph\i‘ late Devonian. All tlie otliei-s are of 
Sihirian, inainl}’' late Silurian, a^u'c^ 

It will be seen from this list of species that Kla^dertla^ as here de- 
lined. includes only six of the twelve sjTecies and varieties which have 
be(‘n ref(‘rred to it. ^lost of the others constitute a distinguishable 
gronjT of which K. penvsjjl tuinuui rJones is a good exani])le, and which 
it is pi’oposed to s(‘])arate as a new genus under the name KhkdeueUa, 
Th(' new g(‘iins, as will l)e mor(‘ fully set forth on a following page, 
diifers from true KJivdenhK as understood l)V the writers, chielly in 
the more cylindrical form of its shells and the greater ine(|uality of 
its valves. In both of thes(‘ respects, typical Klocdema is essentially 
the saiiK* as Ucprhdda. the ditl'erenc(‘s between the two lying in the 
relative' conve'xity and lobation of the' valve's. 

In the valve's ar<' de‘pre'sseel e'onve'X, tlie three lobe's are 

rej)re‘sente'd by sharply eh'iine'd I'ielges e)i‘ e'h'vations which i*ise ab- 
niptly above' the' llaltene'el lloen* e)f the valve's. The ridges are se'pa- 
rate'el by de'Cj), ve'rtie'al furre)ws, whie‘h. the)iigh varying in wielth, 
are ye't ve'rv e*onstant in the'ir le'iigth. As a rule, the pe)sterior fm“re)\v 
e'Xtends ae*ross the' valve to the ventral i‘im. The' ante'i*ior fni‘re)W 
comme)nIy is limite'd below by the ve'iitral junction of the anterior 
anel me'dian leTe's, but whe'ii the latte'i* is iseilateel it ])asses arounel 
the' lowe'i* side e)l* the' meelian h)be‘ anel merges with the' pe)steiaor fur- 
re) w. 

In I\}<vd<‘)di<t the* main furi*e)ws neve'r extenel ae*re)ss the valves, but 
are* e*online*el te> its ele)i*sal half. The*y mark e)lf a rather large sub- 
meelian ne)ele anel e)fte*n e‘e)uvei’ge beneath se) as to ise)late it. The 
ante*rior anel pe)ste*rie)r le)be-s are* l)re)ael anel ne*ve*r rielge-like*, but, 
as a rule*. Imian ])art e)t‘ the* gene'ral ce)iivexity e>f the* valve. In faed. 
the maje)rity e>f the* s])e‘e‘ics might be* elcse‘ril)e*el as aj)pre)ximately 
miife)rmly e‘e)nvex sa^'e for the she)rt fm*i‘e)ws incle)sing the median 
ne)ele‘. 

" ADH'rica n si)(‘ci(‘s. 

sm-race* uimimiik'hI. i)i‘nctically uljsule'te* niari;iiial riia, tlie small sjane^ at 
lM>sl(*rior I'Xlre'iail.v uf Iiin.^e, aiiel tla* nmisnally sliixlit de*i)tli of tlie* sulci are 
cliaraclurs wliicli will distin.irnisli this spe*e‘ies. Se'e' Plate' XXXVIII, fiij. 18. 

i'(d'WdtUni and hx'dUhj. — Ile'lde'rhe'i-.^ian, I )a Ihousie*, Xew Pninswick. 

Jiololuitr. — Cat. Xo. 5dUuU, U.S.X.M. 
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Tlie ivlatioiKs of the genus to the gi‘oii|) of Ueifrivh'm >sa!terinna.^ 
whicli seetion of Ih\f/ric/iia includes the species most like Klecdcnia.^ 
have been discussed on a preceding pjJge. 

KUvdenia may have been evolved through s(*veral rather widely 
dilferent ways. First, it may have been derived from the mltn'Uina 
group of Beyriehia by the ventral coalescence of th(‘ three lobes. 
Though possible, even reasonable, the known sjiecies allbrd no satis- 
factory evidence of such an alliance. In the absence of intermedi- 
ate stages, the evidence must be admitted as wholly negative, if not 
positii^dy opposed to this liew. Considering that the ,'<alf('ri(nia 
group of Beyr'udna is Silurian, and that Klo*denia-like ostraeoda 
began already in middle Ordovi(‘ian time, it is clear that only a 
jiart of the genus could have been descended from Bcyri(dua. 

Accoi'ding to the second view, Khvdevia was derived from some 
unisulcate Primitian stock by the segi'egation and enlargement of the 
post-median node. Suggestive i-esemblances may be noted on com- 
parison with the Ordovician Pr'nnifia fifmhJfd<u B. crnriHtuff/rn,^/s^ 
E uryidi'dhia reticulata^ and E..'" suha quata. Kegarding the two 
valves of P, tumiduJa figured by Ulrich “ as right valves, and c‘om- 
]iaring them with the right valve of Klnalenia hiitiidix (BcyrirJrii/ 
iaiti((lis Ulrich) figured on the sani(‘ plate, the possible d(‘rivation 
from J^rirnitia is clearly indicated by correlation of the nodes and 
fui •I'ows. Tt should be bonie in mind, however, that this comj)ai*ison 
merely indicates the ki)id of steps by which passage fi'om Prim if ia to 
Klo’d cilia may have l)eeu effected, and not the links themselv(‘s, be- 
cause K. iiiiti(dis is older than either of the two T^rimitias niention(*d. 

Still othei* dei'i vat ions are suggested by the new Ordovician species, 
K. pra innitia. This is a larg(U' shell than any Priniifia and has the 
median lobe too well separated to recall that genus. Except for the 
much sliarpei’ definition of the KUvdenia eharaetei-istics, this s|)ceies 
resembles leperditelhe like L, (fermaiia and />..^ dorKicoriiis. Ibit it 
recalls even more Drepaiiella cloiujata^ which dilfers in little that 
may b(‘ calhHl (\ssential exc(‘j)t that it has the siekl(‘-sha])(*d ridge of 
DrepaiieUa. ddiis ridge is weaker in I). <doiu/ata than usual, and it 
is really conceivable that it might have become obsolete eai'ly in the 
d(‘scendants of this species, and thus give oi'igin to a stage that, with 
our ])resent limited knowledge, must be ivferred to Khedeiiia. 

These divers(‘, yet all reasonably j)ossil)le, derivations of Khvdcuia 
illustrate the extreme dillieulties en(*ountei‘(‘d in deti'rmining tlu' 
genetic relations of the inajoi* groups of the family Hevrichiida*. 
Though inclined to favor the view that the majdi-ity of the species 
referred to KUrdenia were evolved out of Primitia. it must be admit- 
ted that the evidence is far from conclusive. 

^ (Jeol. and Xat. Hist. Surv. Miiines{)ta, Final Kept., Ill, Ft. 2, 1SU4, pi. 
XLiii, figs. 02-65. 
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Th(' <2;eiiiis Ki/cnnmodcs Joiie.s, fomukHl on a Ikatish Dovonian impe- 
des, bill Ihou^lit to incliule also a few iSihirian forms (as, for instance, 
Khi^d( nia kksoici Krause), donlitless is closely allied to and probably 
evolved out of typical KladehUi, Though distin^'iiisbed childly by 
the much gi’eater inequality of its valves, the thick A'entral edg*e of 
the rii^ht overhip])ing the smallei* left valve, there are some peculiar 
ditferences in lol)atioii also. In all the species there is a deej) median 
furrow that, however, dies out before reachiiux the middle of the 
valve. In K ytnnmodes kiesou'l {Khvdoda kicsoad Krause) the parts 




Vkls. 5U. 5 ;;. KuaiT v.\lve of Klochexia \\ ilckensi a.\,\ (.Tones), X S (fe.male 

IXDIVIDTWL ), AM) HEYRK’HIA SALTEUIANA .IoNES. X TO, UESFECTI VELY, SIIOWINO THE 
RELATION' OF TyLO'DEXIA TO THE It. SALTERIAN’A ORori’. (AFTER .TOXES AXD liEUTER.) 
r»4. 1..EFT SIDE, ENT), AXD VEXTRAL VIEWS OF COMPLETE CARAPACE OF I\L(EDENELLA PENN- 

sYLVAXicA (.Tones), X Id. (Copied from .Tones.) r)."), oG. liKarr and left valves 

OF IvlAKDENIA XEARPASSI ( WELLER ) , X <>. (AFTER WELLER. ) oT. oS. l.EFT AXD RIOUT 
VALVES, THE LATTER A FEMAI.E FOR.M, OF KyAMMODES KIKSOWI (KRAPSE). X U*. 
(AFTER KRAL'SE.) oO, (tO. LEFT VALVE AXD ANTERIOR VIEW OF CoMl’LETE CARAPACE OF 
KYAMMODES WlIIDROUXEl JOXES, X -<>• ( AFTER .loXES. ) 'I'lIE SIMILARITY OF KIAK- 

DEXIA, KIAEDENELLA, KVA.M .MODES, AXD THE ItEYRICHlA SALTERIANA OROl'P ,\RE SHOWN 
IN THE AP.OVE FIGURES. 

of the valve are tirran^ed almost I'e^ularly bilatoi’ally with i'(\spect 
to this furrow, which se])arat(‘s two subiMpial, low nodes, each takinir 
up about onedifth the total length of the valve. The outer limits of 
these nodes are delined by shallower converging* furi’ows, which in 
turn sid olf another matching* })air of similarly curving low ridges. 
Fn /r. irhidhorucL the type of the genus, the lobes are l)oth less I’egular 
and l(‘ss constant in their develoiTinent. the posterior median lobe, 
which con*esponds to the median lobe of Klwdenia. being especially 
vai*iable. As a rule it is smaller and set farther down than the aiitero' 
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median one, and, fiirlliennore, tends to merge with the post-dorsal 
node. 

The type of the genns Klaxlenia^ A\ wilckenHiana, occupies an inter- 
mediate position between two sections into which the genns is 
divisible. One of these sections, tlie smaller, includes, with the geno- 
type, most of the European species, while all the known American 
forms fall into the second. ' The first section is characterized by a 
tendency to produce and to attenuate the anterior extremity and to 
develop on this part one or two accessory furrows. In consecpience 
the outline of the valves is more or less triangular and comparatively 
elongate. In the American section of the genus the valves are usually 
shorter, the ends api)roximately equal and the anterior one without 
distinct furrows. 

Of American species, 7i'. oculina (Hall) and K, notata (Hall) 
probably are to be regarded as nearest to 70 wilch^ensiana. It is cer- 
tain at least that they are congeneric, and it seems no less a fact that 
these s})ecies belong to the same genus as those constituting the pre- 
vailing American type of Beyrichiida^ found in the late Silurian 
Manlius and Coeymans, members of Hall's Lower Helderberg group. 
The writers therefore feel little hesitancy in revising and restricting 
the genus as indicated above. The elimination of the 7i. j)emisyl- 
rcuiiva grouj) is the most ini})ortant departure from Jones’s later 
conception of Khedenia, Another is the inclusion of certain species, 
like K. t}iher(‘dlata (Salter), which he had left with Bcyvichiu, 
indeed, in the case mentioned, as a variety of 77. kladeni. Speaking 
of K, fnhernilata^ it is worth noting that this is one of the very few 
European Bevrichiida' that is represented in America by a foi*m so 
nearly like Scandinavian s])ecimens that a specific distinction is 
scarcely justified. Hall called the American variety Beyrhdua 
yranulafa, 

Excej)t the two Ordovician species, 7L pnviuintia^ new species, 
and 77. witialis^ and the Chemung species, K. all of whi(‘h. 

though doubtless possessing the essential features of the genus, are 
yet referred here with some niisgivings, the genus KUvdcnUi is con- 
fined to Silurian rocks. In its typical expression, indeed, the genus 
might be regarded as one of the most characteristic fossils of this sys- 
tem. In America there are numerous, in part undesci‘il>ed species. 
By far the greater number of these are found in the upper parts of 
the Silurian and princi])ally in the Manlius and Coeymans lime- 
stones. So far none has been seen in the overlying New Scotland 
formation. It is interesting and important to note further that all 
the known species are confined to Appalachian and more eastern 
Atlantic provinces, the genus apparently having failed to gain a 
foothold in the interior Ohioan Province. 

The new species figured on Plate XXXVIII an^ only a part of 
those determined during the course of the present studies. 

Proc. N. M. vol. XXXV — ^^08 20 
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Genus TETRADELLA Ulrich. 

TctniilclUi runcii. Jour, (’ineinnati Soe. Nat. Hist., XIII, 1890, ]>p. 1 hi- 
ll 1. 

TrlnuIcIJa Millkr, North Amor. Hool. ami Pal., First App., 1892, p. 711. 

TcInKlclUi Fliucii, Gool. and Nat. Hist. Snrv. :Minnesota, Final Kopt., Ill, 
l*t. 2, 1804, p. (ITT. 

Bcyricltia (]>art) of Authors. 

Based on TefradeUa qnudrUiraUu the irenotype, and draAvn nj) so 
as to inclnde the subjoined list of unquestioned species, this genus 
may be characterized as folloAvs: 

Carapace small, 1 mm. to :2 mm. long, equivalved. never tumid, 
soineAvhat oblong, varying from subquadrate to subovate, Avith the 
hinge line straight. Vah^es depressed-comvux. deeply trisulcate, the 
furroAws separating four more or less sharply elevated ridges. As a 
rule the ridges connect ventrally, but are quite distinct at their 
dorsal exti-emities, the result being a semielliptical submarginal ridge 
Avith tAvo simple or double, equal or unequal, and less cui'ved I'idges 
AAuthin the inclosed space. These inner ridges commonly unite AAith 
the ATiitral part of the marginal I'idge and extend upAvard fi'om it 
toAvard the dorsal edge, the posterior one often failing to reach it. 
Free margins usually Avith a simple tlattened bordei*. Avhich in certain 
cases extends beyond and conceals thickened contact edges. Surface 
of vahv^s usually smooth, occasionally minutely granose. 

All of the species of Ti fradclla and of the ucaa" subgenus Kieso- 
wku a list of Avhich folIoAvs, are deriAVMl from Ordovician strata. 

LIST OF SPFCTFS OF TFTKADFLLA. 

TcinuJrUit ? affinis {liryricliia ttffinls Jones'). 

Ti lnnU'Ua hnJicmivif { Bdjrich ia bi>Uc)nic(i Parrande ]MSS. .lones). 
hnssarnisis {Bcurichia hn.s.'<accns}s JonesL 

'J'd rtnicJIa afrinota {Bcyrichia vdrinatu Krause). 

I't'tnuU'Ua vonijiUcuIn { licyrirhia c(uu pJ iraUi Saltm*). 

Tt'trmU'Uii complied fa <lc(‘ordfd {Bcprichid vom]>Hcdfd, var. <lc(‘ord1d 
Join's). 

Tcfrmft'Ud 'i (litfUdid Krause {Bcprichid diyilula Krause). 

Tci nuU fid V (liyitdid .sepdrdid { lifojricli id (fiyifdid, var. scpdrufd Sleas- 
loff). 

TcIrdiUlld i K ic.^otritt) flisscetd { lUpricJiia (Hssc<‘ld Krause). 

TcIniiU lld ‘i crrdlii'tf { llcprii'ltid i rraticd Kranse). 

'r< irdilclld hdrpd iHcprirhd hdrpd Krause). 

I'i f rd(U fid V IdrniKffd ( Bcj/rich id hicdddtd .Tones ainl Holl). 

'l'(trddrJI(i IdddUft ni ^ (i<trcpdld Uiudfifcrd Flricli). 

'r< (rdtJci]d { hlcs(firid) mddiiUosd {l{cprichid mdmillosd Kransi*). 

'ii lrdifi'lld mdrehird {lU'ifrirhid mdi'chicd Krans(*). 

TffvdiU'Ud mdrehird ddyusldld {liepriehid mdndiitui, vai\ diu/ii.stdfd 
Krans(‘) . 

Ti f rddelld mdrehird Idtd ( Beprieh id mdrehird, var. Idt<f Kraiisi*). 

Trfrdih lld pdlmdfd ( lU pri('hid pdlmdtd Krans(‘). 



American sp(*eies. 
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TctmdcUii (jKodrilirntd ^ {lUyrivhUi qiiddrilinita Ilall and Whiltiold). 

TrtradrUa {Kirsoivia) nidiam^ {licyvit'hid nidUius Krause). 

Trtrndidhi rihcirinnu {licyricfiia rlhririnito Jones). 

TctmdrUa shiijdr.r^ iTvtradiUu qiiadriliroin Aar. siniid(\v riricli). 

TctvadidJn suhqinidran.s ririeh. 

In the original description of the genus ^ the species snbsecpiently 
distinguished as Ceratopsls ^ were included. In 188t) the typical 
species was erroneously referred to Strepula Jones and IIoll. In 
1804,^ when the revised description of TetmdeUa was published, cer- 
tain European species were referred to the genus, which it is now 
thought advisable to view as doubtful or to place elseAvhere. Thus, 
T. si(j)iata Krause, as mentioned on page is now referred to 

Steuslo-lfia, a proposed ;r^ubgenus of Beyricliia. T, {Bey rich ht) cr- 
ratlea Krause may belong to the same subgenus, but it is preferred 
to regard it provisionally as questionable, because, with the evidence 
available to the writers, it is impossible to decide that it is not a 
8trcpula rather than a Tetradella or a Steusloffta, T, {Bey)^iehi(i) 
Jacunata Jones may be a degenerated species of the genus, but in the 
absence of satisfactory specimens it should be placed as doubtful. 
T. {Beipdchia) ctfji)vts Jones also is doubtful, and the same is true of 
T. {Bcyrkdrhi) dly'data Krause. Of the species there designated as 
‘‘somewhat doubtful upper Silurian representatives,'’ //. nodidosa is 
returned to Beyrichla^ but B, dkseeta Krause, />. radia)is Kiesow, and 
B, nunniUosa Krause must be removed or continue to be regarded as 
questionable. The dissection of the lobes in the latter two is .some- 
what similar to what occurs in Beyrichla of the group of B, tuJ)evni- 
Jata (see page ‘280). Critically compared, however, the breaking up 
of the lobes is not exact Iv the same. Xo TetmdeUa could be dissected 
so as to look like />. tnhereaJata or any of its immediate allies; l)ut 
if the veilical part of the ridges of, say, TeBadella sidxpfcidmta. were 
’ divided transversely and the furroAvs Avere extended ventrally through 
. the marginal ridge, the result Avould be, in every essential respect, 
precisely as in B, dksecta. The size of the vah^es also accords much 
^ better AAutli the average for TetmdeUa than for Beyrlehla. lender 
I the circumstances, a se])aration from Iwth Beyrlehla and TetradeUa 
' is suggested, but should it be decided, as the Avritei’s belicA^e, that the 
tAvo species Avere derived from TetradeUa, the demands of classifitai- 
tion might very Avell be satisfied by sul)geii(‘ri(‘ disialinination. Tin* 
name Klemu'la is proposed, Avith Beyrlehla dlsseeta Krause as the 
type of the ucav genus or subgenus. 

^AmcriL-an si»t?cies. 

^Joiir. ( Miiciiiiiati Sue. Xat. Hist., XIII, ISDO, i». 112. 

^ riri(*h, (Jcol. and Xat. Hist SurA'. Minnesota, Final Uepl.. HI. I’t. 2. isiH, 
1>. UTn. 

ririch, Oeol. Snrv. (’anada, Cont. Miero-Ual., Pt. 2, ISSI), p. Til. 

I ' ririch, (leol. and Xat. Hist. Surv. Minnesota, Final Uept., Ill, Pt. 2, 1S04, 
p. 07 7. 



308 



i'RocFji:ni\'<ifi or the x\Tioy \r mveei^m. 



VOL. XXXV. 



Genus CERATOPSIS Ulrich. 



Ccratclla Ulrich, Jonr. (’incinnati Soc. Nat. Hist., XIII, lSt)0, \k ll.'i (not 
established). 

Ccratoihsi.s Ulrich. Geol. and Nat. Hist. Surv. Minnesota, Final Kept., Ill, 
Ft. 2. ISOF p. dTo. 

Brynchifi (parti of Authors. 



CarapiKU' essentially as in TetmdeJla except that the post-dorsal 
end of the marginal ridge is raised into a strong, spine-like, or a 
muslirooin-shaped process, which is commonly headed or fimbriated 
along one edge or around the flattened top. Free edges of cai-apace 
blunt, the contact line between the two valves concealed l>y well- 
developed false borders. 

Oenotypc, — Ceratops/i< chambers^ {Beyrichia chambersi ]\Iiller). 

This genus stands to-day in essentially the same position given 
it in the original definition. The species referred to it then are still 
retained, and few new species or varieties of the genus have been 
discovered in the past fourteen years. Among the specimens then re- 
ferred to the genotype several minoi* varieties might have been dis- 
tinguished, but tlu' propriety of doing so was not appreciated at tlie 
time. At least one. and probably two, of these varieties seem to be 
confined to dilfenmt stratigraphic horizons. Their discrimination, 
therefore, in a subordinate degree might be desirable on this account 
alone. However, as the prime object of this paper is to discuss 
generic* rathei* than specific and minor variations, it is thought ad- 
visable to defer such matters to a time when it will be possible to treat 
the subject inonographically. 

In addition to H. cJuunbersi, the genus includes (\ vobn^tu Ulrich, 
V, 'ndermedia Ulrich, (\ o^uUfera Hall, all American up|)er Ordovi- 
cian sj^(‘cies, and (\ ha><tat(f {Bcyrlchla hcistata Barrande), a Bohe- 
mian species of similar age. Bcyrirhta ro,'<trnta Krause, from 
()rdovi(‘ian drift in northern (lerinany, seems i-iTerabh' to CfratopsJ>^ 
rather than Tetrad(dla. dlie same is to be said of Ihnjrlchia qmid- 
rifd((, d(‘scribed by Jones as from the "Trenton*' at T.(Orette Falls, 
Canada. In the' figured specimen of the latter th(‘ horn is evidently 
broken away. In the former, jiroviding Krause's figures reprc’seiit 
the species fully and accurately, the' horn is iiot so well developed as 
in the Cincinnati species. Assuming that the last two are correctly 
understood, then the genus, as at present knowm comprises seven spe- 
cies. ranging in time from about Ifiack Kivcu* to the close of the 
Ordovician. Ajiparently the stock became extinct with the close of 
this period. 



( 
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Genus CTENOBOLBINA Ulrich. 

CtcnoboJbina Ulrich, Jour. Cincinnati Soc. Nat. Hist., XIII, 1890, p. lOS. 

Ctcuobolbiua Miller, North Amor. Gool. and Pa]., First App., 1892, p. TOO. 

BoUhi (part) Kralse, Zcit.^^. d. d. .ijcol. Oesell., XLIV, 1S92, p. dt>2. 

Eniomis (part) Steusloff, Zeits. d. d. geol. Gescll.. XLVI, 1804, j). 780. 

Cicnobolbiua Ulrich, Geol. and Xat. Hist. Snrv. Minnesota, Final Kept., Ill, 
Pt. 2, 1804, p. 0T‘>. 

('tenobolhimi GRAP.Ar, Tlnll. Knftalo Soc. Xat. Sci., VI, 1800, i». oOO. 

('tenobolbiua Ulrich, Join*. Cincinnati So(*. Xat. Hist., XIX, P.Mio, j). 180. 

Bnjrichia (part) of Autmors. 

Carapace small, usually less than 2 mm. in length, suhfpiadrale or 
siibovate in outline, the hinge line long ami straight; posterior two- 
fifths inoi-e or less decidedly bulbous or subglobiihir in tlie typical 
.section of the genus, but in the C. suhcmssa section the corresponding 
paids of the carapace are smallei' and usually of lesser thickness than 
certain jiortions in front of it. In the latter section a small node (the 
liomologue of the median lobe of Ihyrirhhi) is sometimes distinguish- 
al)le on the inner slope of the })o>terior lobe. One deej), long, nai'row, 
generally curved and more or less oblique sulcus extends from the 
middle of the dorsal edge toward the ])ost-venti*al angle, occasionally 
reaching the border. Area in front of median sulcus either simply 
convex oi* divided l)v a shallower furroAv usually paralleling the main 
sulcus. Valves equal, the free edges thick, the contact margins 
generally concealed, partly or wholly, in a lateral view, by a vari- 
ously modified overhanging border. Surface granulose, smooth, or 
punctate. 

(renofjfpe. — CtenohoJhina cilkda (Beyrnchki ciVuita Emmons). 

Since 1800, when this genus was first described, Elrich has on two 
occasions (botli cited above) added to the list of sj)ecies oi'iginally 
referi'ed to the genus. Ilecent studies of the family have convinced 
the writers that a good part of these later additions represents, as 
indicated on page 200, atavistic Devonian .stages in the development 
and decadence of the predominating Silurian phase of the family. 
Admitting this as probably true, it is thought desirable and of 
distinct advantage in (dassihcation to remove these species fToin 
Cti uoholhhifi and to refer them, together wdth a few species hitherto 
placed with Beyvioliia and BolUa^ to a new genus foi‘ which the name 
IloJUna is proposed on a following page. 

Even after the elimination of this peculiar Devonian group, the 
remaining species fall into two easily distinguishable subgenera or 
sections of the genus. Tlie first of the.^e two groups includes C. 
o’diata and its immediate Ordovician allies — all of them Avith a 
granulose surface ornament — one early Trenton, one Silurian species 
Avith finely reticulate surface, one TTelderbergian. and one middle 
Devonian papillose species. This section is characterized by the 
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tliick, bulb-like form of the posterior lobe, which single swelling 
coinjirises both the median and the posterior lobe of a true BeyricJiia^ 
and by its stirface ornament. The .second group consists of species 
without surface ornamentation and whose average size is inferioi- to 
that of the hrst group. The posterior lobe is smaller and commonly 
exhibits a tendency to .segregate a small node or undeliiied swelling 
on its inner slope that doubtless represents the larger and moi*e 
definitely separated median lobe of Beurichla, So far this section 
is known by seven Ordovician species, one Silurian, one Devonian, 
and one early Mississippian species. It seems probal)le that the two 
Ordovician forms de.sci'ibed by Krause as B>ollia minor and BolUa 
major are also referable to this section. They are most certainly 
not true Bollias. 

As now restricted and delined. (^fenohaihiua includes the following 
species : 

(JKOT P Or (’TEXonoLBIXA CILIATA. 



Cfcnohrahiiui 

CtcnoJ/olhina 

CtrHobolbiint 

Ctcnobolhina 

Cti'nobolboia 

CtcuohoJh'oiH 

Ctcnoholh'out 

CtCiKjbolb'oui 

Ctmobolbhin 

Ctcnobolbina 



CfnioboJbiiW 

('i('iwlr>lbiu(i 



rtcnobol bi)i(( 



ORDOVirlAX SPECIES. 

alatu ^ Tlrich. 
bi^innosu ^ riricli. 

riVwtn Einnions). 

viirin ^ (Cfniobolbind riliuta, var. ciirt(t T^lricli). 

(Inrj/i^ {Hrfjrirliid <lnnji Miller). 

(dtdcidtd ^ (('tcdobolhidd ciJidfd, var. rnidcidtd riricli)- 
{/dillicri (livuricltid tjiiiJIicri Tronieliii). 
bddonvUi^ {iirijrichid hunidicJli Miller and Fal>er). 
obi }q fid ^ riricb. 

obloiKjd {Enloiuis obIod(/d Steiisloft*) . 

SILURIAN SPECIES. 

arddosd ^ Elricli. 
inufctdtd ^ Ulricli. 

DEVONIAN SPECIES. 

jmpilJosd ^ ririeli. 



onorp OF tTENOP»OLPIx\A ST^P>C’RASSA, 



ORDO VI CI A N SPE(’I ES. 

Clcifobolhiiid ci'( 0 <^d ^ TUricli. 

("frnobolhhid fulcrdtd ^ Flrieh. 

Ctvdoholbidd idifirrssd {Ediofnisi hnin'C.^sa Stou.slofT). 
Chiff/bolbhid nufjor (liollid nidjor Krause). 

Clnwholhoid nihior (iiollid minor Kranse). 

Clcnobfabind siihrrdssd Flricli. 

atvnohftlhind fimhondtd^ {Entomis iimbondtd StensbilT). 



®Zeits. d. (1. OeS(‘lI., XLIV, ]>i>. oDl. MUli, pi. xxi, li.^s. \o, is. 

^ American species. 
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SILl HIAN SPECIES, 

Clcuoho]himi a iin'culdris {lioUia (uiririilnri.s Jones). 

DEVOMAX SPECIES. 

Ctniohnlhhia minima ^ ririeli. 

M 1 S S 1 S S 1 1 'P I A X S PEC I ES. 

VtviiohoJhina locnlata Xlricli. 

Krause ^ and SteuslolF ^ have described and referred a number of 
unisulcate Ordovician species to Erfomis. This an*an<»;einent of the 
species is probabl}^ incorre(*t. the present writers doubting even that 
(lie typical EntomidcT are Ostracoda at all. Krause's and Steuslotf's 
ciitomids, on the contrary, seem to be closely allied to Ctenoholhlna. 
and. in part at least, congeneric with sj^ecies referred to this g(‘iius. 
Others like Krause's E, sigina and E. ohUqua are so coiii})letely bi- 
lobed as to suggest DUoheUa, Pending an opportunity to study s])eci- 
inens of all these species, those not elsewhere referred in this work 
may be provisionally left where their authors placed them. 

As stated on page 200, Ctenobolhlna f}uaJda X^lrich (see lig. 24, 
p. 202) is now thought to be a peculiar Jjvijvlvhla and to have no very 
intimate relations to the typical species of CtoiohoJhlna, Indeed, 
the bulbous end of the carajnice in />. tnmlda is regal'd ed as antei'ior, 
whereas in ( \ clllata the thicker end is posterior. Hence, if the spe- 
(*ies is allied to i’t( nohoJhlna at all, it must be to the (\ snhrraHsa 
section and not to the lyjiical section of the genus. 

The genetic alliance of Ctenohidhhia to Beifi'irhla (more especially 
to the subgenus Steudojfia) has been discussed on jiages 20r> to 200. 

Genus DREPANKLLA Ulrich. 

Dcpranclia Ulrich, Jour, (’iiicinnati Soc. Xat, Hist., XIII, 1S‘)0, j)]). 

117, 118. 

DcpranvUa ^Iiller, Xortli Amer. (leol. nml I’al.. First Aup.. 18U*J, p. 707. 

DvvjninvUa (i>art) T'LRIch, (Jool. and Xat. Hist. Surv. Miniu^sota, Final 

Kept., Ill, Ft. 2, 18‘)I, 1). (i70. 

Carapace eqiiivalves, usually about 2.5 min. long, compressed con- 
vex, somewhat ol:)long*, subtjuadrate to subelliptical in outline; dorsal 
edge straight, ventral side gently convex, ends siibeciiial, the post- 
dorsal angle sharper than the anterior. A constant sickle-shaped, 
sharply defined ridge runs nearly parallel with and g(‘ii(M*ally not far 
within the posterior and ventral edges of the valves. Central and 

Ainericjin species. 

^>Zeits. (1. (1. .ireol. Hesell., XL1\ , 1SP2, pp. asiuauu ; XLVlll, p. Oan. 

^Jdeni, XLVI, 1804, p. 777. 

^ Jour. Ciiiciuiiiiti Soc. Xat. Hist., XIll, 1800, p. Ill, pi. vii, tii;s. on, i>h. 
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dorsal regions with two to seven nodes, the larger numbers resulting 
through dissection of the priinary two. AVhen only two, they may 
form a loop by union of their ventral parts. Surface smooth or 
coarsely reticulated. 

Genotype. — Drepanella crassinoda Ulrich. Other species referred 
here, all of Ordovician age,' are: D. ampla Ulrich, D. Vigenevis Ul- 
rich, D. crassinoda nltida Ulrich, I), elongata Ulrich, D. macra 
Ulrich, D. rlchardsonl {Beyrlchhi rlchardsonl ililler) and D. rich- 
ardsoni canadensis Ulrich. 

This apparently wholly American genus is remarkable for the ex- 
treme variability of the nodes within the central area of the valves. 
The binodose D. ampla probably represents the most simple type. 
From this we pass to D. elongata.^ with its ventrally fuller valves and 
Kloedenia-like reduction and disposition of the nodes. There is a de- 
pression or sulcus between the nodes in this species. A similar de- 
pression of the surface outside of the )iodes, without a reduction in 
altitude of the nodes and the lower boundary of the median sulcus, 
would result in a form essentially like D. hlgeneris.^ which is strik- 
ingly like a Bollla. In 1). macra.^ D. crassinoda.^ and I), nltida the 
nodes range in number from three in the first to seven in the last. A 
comparison of the nodes of these three species established beyond 
question that the larger numbers are produced by dissection. Indeed, 
the seven nodes of D. nltida are all indicated by coiTesponding wholly 
or partially separated nodes in D. crassinoda.^ and the corresponding 
parts ai’e no less easily recognized in D. macra. 

The only constant features of DrepaneUa are the sickle-shaped 
submarginal ridge, and, within reasonable bounds, the size of the 
carapace. In other respects the species are sometimes highly sug- 
gestive of in part probably very distinct contemporary and later 
genera. Thus, as stated on page 303, D. elongata might be classed as 
a Klwdenla if it liad not the characteristic, submarginal ridge, while 
it is really diflicult to point out sufficient reasons for excluding D. 
hlgencrls from Bollla. But Drepanella is an old genus — probably 
the oldest of the true rigid Beyrichiida' — having been already well 
established in the Stones Iviver epoch. These diverse resemblances 
may, therefore, be explained as synthetic vacillations of an ancient 
type i)rior to the fixation of generic characters marking later devel- 
opmental stages within the family. The sickle-shaj^ed ridge, how- 
ever, was a fixed character and doubtless left its imprint in the his- 
tory of the family. It is, therefoi-e, not surprising that in the de- 
cadence of the main Silurian genus Beyrlchia this ridge is again 
occasionally recognized. It is well shown, for instance, in the pe- 
culiar Devonian descendant of Beyrlchia.^ Ilolllna holmodlni (Jones). 

The probable relations of Drepanella to Beyrlchia. especially to 
the t\d)ercalata and the clarata sections, have been sufficiently dis- 
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cussed on pages 289 and 29d. It is a remarkable fact that these two 
alliances are more obvious and apparently more intimate than are 
those between Drepanella and such nearly equally old genera as 
Ctenoholhina and Tetradella, There is so little evidence of transition 
between them that derivation of either of the latter fi'om the hrst, 
or of the first from either of the latter, seems out of the (piestion. 
Though it is highly probable that all three were derived out of the 
same stock — presumably Prhnitla — it seems certain that the de- 
partures from that primitive line were entirely independent and in 
all cases rapid. Indeed, Prlmltla itself, which contains the oldest 
of the distinct^ furi’owed Ostracoda, does not, geologically speaking, 
greatly antedate Drepanella, The Caml)rian seems to contain no 
Ostracoda at all,® the oldest known representatives of the class being 
Leperditiiday found in rocks of Beekmantown age. The Primitiidie 
and Be}n‘ichiidie did not appear till post-Beekmantown. 

The species described in 189-1 by Ulrich as Drepanella hilater- 
is so peculiai’ that it seems uuAvise to continue listing it as a 
species of this genus. Though exhibiting a general resemblance to D, 
erassinoda,^ it seems on closer comparison that the surface lobation 
is reall}" very dilTerent. In the first place, the marginal ridge is 
developed only along the ventral border, terminating abruptly on 
both sides, when it begins to turn up on the ends. Xext the nodes 
bove the ridge do not correlate satisfactorily with those of any of 
the other species. There is a bilateral symmetry in their form and 
arrangement with respect to the small mid-dorsal node that can not 
be duplicated in typical Drepanella^ nor readily explained. The 
explanations occurring to the Avriters entail departures from that 
generic type of such importance that the removal of the species from 
Drepanella seems imperative. If the posterior node is assumed to 
be in part made up of the post -dorsal portion of the marginal riilge, 
then its inner part must represent the loAver two-thirds of the trino- 
date po.st -median ridge of D, crassinoda and the mid-dorsal node the 
upper third of that ridge. According to another interpretation the 
mid-dorsal node of D, hllateralh would correspond to the dorsal 
part of the antero-median node of D. erasstnoda and the main but 
antero-inedian node, together with the crescentic ridge beneath it and 
the small antero-dorsal node in the latter. In either case it Avould 
mean that the mid-dorsal node occupies a different position from the 
corresponding part of t}q3ical Drepanella^ also modilicatioii of tlu‘ 
jiosterior lobes scarcely compatible Avith a strict conception of 

®A comprehensive study of the supposed Cambrian Ostracoda recently com- 
pleted has led to the conviction that these are Phyllocarida and not Ostracoda. 

^ Geol. and Nat. Hist. Surv. Minnesota, Final Kept., Ill, Ft. 2, lsi)4, p. (571, 
pi. XLVi, tigs. 35-38. 
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Drepanclla, Under the eircuinstniiees the writei’s feel justified in 
j^roposin^* a new genus, witli tlie following brief diagnosis. 

Genus SCOFIELDIA, new. 

Drcpanclla (part) Ulrich, Uenl. and Nat. Hist. Siirv. Mmnosota, Final 
Kept., Ill, Ft. 1\ 1SD4, p. (iTO. 

Carapace 2 min. to 8 mm. in length, oblong, snbqnadrate, (‘om- 
pressed ; surface of valves broken up into ridges and nodes aia'anged 
))ilaterally Avith respect to a small node situated close to the middle 
of the sti’aight hinge line: on either side a large, ii’regularly triangu- 
lar, ridged node, and along the ATntral edge a thick, sharply elevated, 
bar-like ridge. 

(renotypc. — Sco-fieldJa hilateralis {Drepandla hllatcralh Ulrich). 

The generic name is giATii in remembrance of ^Ir. Wilbur II. Sco- 
field, with whom the senior author Avas pleasantly associated in the 
study of the Oi’dovician Gastro})oda of ^linnesota. 

Genus TREPOSELLA, new. 

Bcyrirhia (part) T^lrich, .Tonrn. C^incinnati Soc. Nat. ITist., XIII, ISin, 

p. 11)0. 

Carapace small, about 1 mm. in lengtli, semioA^ate or subquadrate, 
the hinge long and stniight, the other margins curved and supiilied 
Avith a radially striated frill. Ventral part of valves sAvollen, the 
fullness foianing a Ioav, not sharply defined longitudinal ridge, dusi 
above this, tAvo unequal imdes, the smallei’ being of hemispheric form 
and located just behind the centei’ of the vah'e. The lai-ger node is 
somoAvliat balloon-shajied, situated in fi'ont of the middle, connected 
to the ventral ridge 1)V a nari'OAV neck, from Avhich it extends iipAvard 
to or slightly beyond the dorsal edge. BetAvecai the tAvo nodes, n 
narroAA’, sharply excawited sulcus, terminating beloAV in a pit. F('- 
mal(‘ ( 0 ])rovided Avith a sharply defined, egg-shaiied, ATutral pouch, 
located practically midAvay betwc'en tlie ends. 

(ivnolypc, — Tnpo^ella lijohf {Jhyjr}rhi<i h/oni Ulrich). 

This genus is jiroposed for the i (‘c('j)tion of Avhat is supposed to be 
an important link in the evolution of IloUhui from Bcjirirhid, Tlie 
female is still jirovided Avith a A^entral pouch, but it is essentially 
median in })osilion, Avhile in all true r)eyri(‘hi:e it is placed Avell be- 
hind the mid-length. The anteiaor lobe also is essentially as in 
lUyriehUi^ but the indefinite ventral sAvelling is suggestive of Khv- 
(In)Hi i-athei' than BeyrfrJnn. Compai'ed furthei’ Avith Beifi 'uddm, the 
entire obsoh‘S(‘enc(‘ of th(‘ posterior ridge of that genus in T vv pOHclla 
is perhaps tlie most striking diilerence. The j)re<em‘e of a sharply 
defined median j)it, as in h' KrfjrJtUiha and other Pi‘imitiida‘, is pi’ob- 
ably a rcA'crsion to ancestral characteristics. 
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Except the ventral pouch, all the above-mentioneil departures from 
the typical Silurian Beyrichiic are toward the new Devonian and Car- 
boniferous i»-enus Ilollhm, Indeed, were it not that T, hjoni still 
possesses the Beyrichian ventral pouch, the writers would undoubt- 
edly have referred the species to IlolUmi, But, having a pouch, and 
being also in other features nearer BeyrlcMa than is any one of the 
species of Ilollwa, the intermediate position of T. hjoni seems as- 
sured. As its inclusion in either of these genera Avould inti'oduc(‘ 
undesirable elements of uncertainty in their respective diagnoses, it 
has been thought advisable to give it and any other similar species 
that may be discovered an independent position. 



Genus HOLLINA, new. 



CfniohoJhhia (part) rLRicii, Jour. Oincinnati Soo. Nat. Hist., XIII, ISOl, 
187: XIX, IDUO, \). 182. 

Heijrichhi (i»art) .Tones, Quart. Jour. (lool. Soc. LiaiUon, XLVI, ISUO, j). 

r>a8. — T'lricii. Jour. Cincinnati 80c. Xat. Hist.. XI II, INDI, ]). 180. 
JioUia (part) Clricii, Jour. Cincinnati Soc. Nat. Hist., XIII. 1801, p. 20.'). 



I 



Carapace elongate, produced atid tapering somewhat anteriorly, 
essentially equivalved. Valves provided with a marginal frill, con- 
cave on the inner side, overhanging the contact edge, often ivanting 
at the anterior end. Excej)t for two constant rounded nodes, the 
lobation of the surface varies greatly. One of the (*onstant nodes is 
situated close to and partly in front of the middle of the hinge line: 
the other, usually the smaller, is placed lower and more or less be- 
hind the center of the valve. Occasionally the hollow between these 
two nodes is excavated. In most species there is a continuous or 
broken ridge in the ventral part; in one {II, l‘ohn,o<Uni) this ridge 
continues up the hinder end to the dorsal angle, in others {II. InsolcHS 
and //. tricolUna) the post-dorsal extremity remains prominent and 
forms a rounded node, the remainder of the ridge being dissected 
and tending to obsolescence: in two other species {II. ymnlfcm and 
II. ante^^pinosa) tlie ventral ridge joins the two constant nodes, the 
resulh being a loop as in BoIUa. Finally, in a later stage (as, foi 
instance, II. radlata) the ventral ridge is obsolete and only two 
rounded nodes remain. Occasionally an extra node is develo])ed near 
the anterior margin. A ventral pouch, as in Beyrlcliia, has not been 
observed. 

Genotype. — Ilollina {nsolens {CteriohoHjinn inf^oJensi Ulrich) . 
Seven other middle Devonian species and four Carboniferous species 
are referred here as follows: II. autesplnosa. II. armatiu II. earimar- 
(jinata.^ II. informh^ II. spleAtlosn^ all described by Ulrich as s|)ecies 
of Ctenoholhhia^ and II. holmodlni and II. teleollnm. originally re- 
fered to Beyrielua^ the first by Jones, the second by Ulrich. The 
Carboniferous species are II. granifeea. a Spergen species described 
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as a BoIUa by Ulrich, IL mdiata (Beyrtchia vadiata Jones and 
Kirkby), variety cestrieash Ulrich, IL longispina {Beyrichia Jongk- 
phi<( Jones and Kirkby), and //. emacuita {Beyrkdiai ? emaciata 
Ulrich and B ussier). 

Comparison of the fin*ures on Plate XLII gives a good idea of the 
nniisnal range of vai'iability of the species associated in this new 
genus. On closer study, however, strong elements of similarity will 
be noted running through the whole assemblage, the observer being 
tinally convinced of the essential naturalness of the association. 
It is not contended that the group is natui*al in the sense of being 
com])osed of s|)ecies descended from a single ancestor. On the con- 
trary, it is believed they were derived fi‘om pei-hajis several preced- 
ing species of BeyrUdila and possibly Ctfnoholhlwu and that the 
singularities ivsnlled through atavistic tendencies (leveloj)ed in the 
Devonian decadence of the Silurian Beyrichiidte. 

The Devonian species of the genus ma}^ be regarded as A^acillating 
intermediate stages between the trilobate Silurian Beyrirhia and the 
final, again long-lived, siiu[)ly binodate Carboniferous phase of the 
new genus, namely, the small groii]) of s])ecies of which //. radlata 
(Jones and Kirkby) is a typical example. Whereas most of the 
Devonian species occair at the Falls of the Ohio in a thin bed thought 
to be of Onondaga age, indicating rapid evolution, //. I'ctdlafa ranges 
with very slight change from the Chester to near the close of the 
Pennsylvanian. 

Compared with true B>eyrichia^ which has constantly three verti- 
cally elongated lobes, the new genus lloUlna is distinguished (1) b}’ 
the progressive ob.sole.scence of the i)osterior lobe, (2) by the roiUKled 
form of the median and antei'ior nodes or lobes, (J) by the restric- 
tion of tl)e.se nodes to the dorsal half of the valve, (4) by the rela- 
tive fullness of the ventral ])arts (agreeing in this respect with 
KJo'dodia) . and (o) by the constant develo})ment of an anteriorly 
incomplete marginal frill. A i)robable sixtli diti’ei'ence is indicated 
by the apparent absence of a ventral i)onch. 

J'he fullness of the venti’al region, also the i-onnded form of the 
median (j)osterior) node suggests even closer alliances with 
Ala (l( nI(U bill lh(‘ i-ather obvious ivlations of IlolJ'nai to T rcpOHcUa 
Jyoni and the ])robable derivation of that species from Beyrlrhla 
tends to negative tliis suggestion. The Devonian sjiecies would never 
cause one to think of Khrdcnia. It is only the more simple IL 
radlata group that might ivcall that Silurian genus^ But these even 
will be distinguished at once by theuinterior node, the like of which 
never occurs in Klo dehla. 

In a former })apei‘,'* the writers mention tlu‘ possiiile desirabilit}" 
of including />. radlata and its immediate allies in Llrlchla, It is 



a Proe, r. S. Xal. Mus., XXX. p. 152. 
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now quite clenr thnt such a course would )>e unwarrantable. Taking 
into account only this, that both have two constant and similarly 
placed nodes, the logical course would be to unite them. But if the 
apparently uiujiiestionable derivation of II. radiata from the 
Devonian species of IlolUmi is considered, the impropriety of the sug- 
gested reference cannot be ignored. Ulrichia is one of the Pi‘imi- 
tiida^: IloUhia is a derivitive — presumably somewhat atavistic — of 
Beyrichiida,'. 

As is evident from several ])receding references in the paper to 
Ilolllna^ the writers now regard the resemblance of certain species 
to (dcnoholbhui, and of others to UoUia.^ as atavistic stages in the 
Devonian and Mississippian evolution of the tyi)ical Beyrichian 
stock, and not as survivals of the generic types to which they were 
originally referred. Ulrich placed most of the Devonian species 
under Ctcnoholhlna because of their general similarity in form, loca- 
tion, and range of variation to the (\ snhcrassa group of that genus, 
while the later II. (jrcuufera was referred to Bollia solely because the 
ventral union of its two nodes forms a loop precisely like the inner 
loop of tvpical species of that genus. In neither case were the char- 
acter.s now relied on, such as the two constant rounded nodes and 
the broad frill on the posterior and ventral margins, taken into ac- 
count, and the genetic relations to Ueyrirhia^ though suspected, were 
not appreciated as they should have been. '' Loops strikingly like 
that in Bollia occur in other types. This was recognized by Ulrich 
in 1894® in discussing Drepanclla bigeneri^., a notable instance of 
this kind. 

S u in a 1 1 li 1 y 1^1 IC 13 YZ M YZ I ^ 1 I . 

Genus KLCEDENELLA, new. 

Fcyrk'hia (part) .Tones and Authors. 

Khrdcnia (part) Jones, rLRicn, and most Authors. 

lioUinf (]»art) T^lrich, (Jeol. and Aat. Hist. Siirv. ^Miniiosota, Final 
Ill, Ft. 2, isni, p. (;(;o. 

Carapace small, strongly convex, elongate, somewhat barrel-shaped, 
the length usually less than 1.5 mm.: dorsal edge nearly strtiight, ven- 
tral edge usually somewhat concave, ends approximately equal in 
height but dillering in outline, the antero-dorsal angle often rectan- 
gular and always more distimd than the post-dorsal. Valves un- 
o(pial, the right overla jtping the left around the ends and the ventral 
side. Of the lobatiou, the constant features are two sharply im- 
pressed vertical or slightly oblique furrows, separated by a narrow 
lobe, in the postei’ior half. In the more simple forms, these furrows 
extend only about half across the valve. Anterior half may be uni- 
forml}^ convex, but, as a rule, is more or less clearly bisected vertically 
by a straight or curved furrow! When present, this anterior furrow 



® Geol. and Xut. Hist. Surv. Minuesota, Final Kept., Ill, Ft. 2, 1804, p. (JTl. 



PROrEI'JDlXa^ OF THE XATlOXAJj MV^^EVM. 



VOL. XXXV. 



818 

often produees an appearance siigge.stinii: the ‘’loop'' of a BoJHa. 
Surface generally smooth and polished, and Avithont ornamental 
niarkiiigs. 

Genotype. — KJoAlenetht penio^yl eanten {Khedenhi pennsyl rnn}<‘a 
f Jones) . 

Of iimpiestioiied species of this genus, some eight or ten, two of 
them perhaps being meivly varieties, are contained in the collections 
of the V. S. National Museum. These range in time from the Clin- 
ton to middle Devonian. A British Carboniferous species, i)ublished 
by Jones and Kirkby under the name IJeyru-hm/ hh^aesd, probably 
belongs to this genus. Except this and the tAvo Devonian species, all 
the others are confined to the Silurian rocks of the Appalachian 
})rovince. As a rule, the sj^ecies are exceedingly i)rolific in the AA^ay 
of indiA’idiials, the layers of limestone in Avhich they occur Ijeing 
almost literally made up of their remains. In most cases they occur 
as entire shells, AAdiich, being easily freed from the matrix, are admir- 
ably suited for detailed stnd 3 \ 

OuIa^ about half of the knoAAu forms IniA’e been described, and one 
of the.^e (described as Iteyrichia trisnleata hy Hall) has ncAvu* been 
adequatelA" figured. Klo 2 (le)ua peiuisyIrcnuefF as figured bv Jones in 
1880 includes two distinct species and a A^ariety, aa Inch are repre- 
sented bv thousands of specimens in the material available to the 
Avriters. Jlie form represented bv »Jones's figures oa, &, c, c/, and h is 
accepted as the KhedeneUa pemnsylranica. Ilis figures 8 and 0 ai’e 
regarded as based on examples of our K. furyida. neAV species/^ AAdiile 
la and Ih ]u‘obal)lv represent a A^arietv of the latter, here distin- 
guish(‘d 1)V the subortliiiate name rentrosa.^’ 

^'AiiK'r. (Jcnl., i\', ]K rui, n-u. 

Kl(nlrn(‘lln innjida is (listiiiiiiiisliod fi-oui /v. /^r/urs*///rc/u’rc, as liore restricted, 
by tb(‘ stron.i; (lovidoiaiient of tlie anterior sulcus. This sulcus delimits a well- 
marked aiiUaaor lobe and pi'odiices a somewhat concentric arraiii^tanent of the 
lob(‘s ludiiiid it. tlu^ eff(‘ct beinjr (piite dilferent from the usual appearance of 
K . i)('iuh‘<jjlrnin('(i. 

i>(‘i)Lrth of a normal rii:ht vaha*. 1.10 nun.; heiij:ht, 0.04 nun.; haiijth of a 
short l(‘fl valve, O.'OT mm.; heii^ht. 0.00 niin. See Plate XLIll, li.ixs. 0, 7. 

Farttfunoii (unl loralHif . — Coeymans limestone, Cumberland, Maryland. 

f'olj/ins. — Cal. No. o.d^TS, U.S.N.^i. 

'riiis form is more like K. )k'hhsi/ 1 raiucti than K. tiu'uida in lobation of tiu' 
valves, beini: witlmul a w(‘ll-inarked anterior sulcus, but in the h‘ss elonj^ate 
form and j:(Mi(M-al usikmO it is so lik(^ K. tnnjUlu that il has b(‘en i»lac(‘d as a 
vari(‘ly of this si)eci(‘s. Its main pc'culiarity lies in a ventral swellin^^ which 
causes an ap])ar(ail l)reak in tli(‘ aiit(‘rn-m(‘diau b>be. 'rii(‘ vimtral tiaiiixe is 
unusually w(4I d(‘V(dop(‘d and th(‘ sm’ies of .irranuh's alonji? th(‘ antcu'o-ventral 
ed;;(‘ has net Ikhmi nbs(‘rv<‘d iu any other sp(‘ci(‘S of tlu‘ .Laanis. Sec* Plate XLIH, 
li.a. 

l'i)nna fiini and localUj/. C(K‘yniaus liinc'stonc*, Ciimb(‘rlaud, .Maryland. 

IhdoltfiK'. No. o:i27U, r.S.N.M. 
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The genus is divisable into two sections, the first comprising the 
greater part of the known species, among them the genotype. In tliis 
group the posterior and median furrows ai'e sliorter tlian in the sec- 
ond, and the anterioi* furrow eitlier wanting or more or less well de- 
veloped. In the second group, of which Uvyrichla haW Jones {BoJ- 
Ua halli Ulrich) is a good example, the posterior and anterior fur- 
rows are long, snbeqnal, and extending nearly or quite across the 
valve. The general expression is rather strikingly dissimilar in the 
two groups, but on close comparison it is found that the dillerences 
are not essential and, moreover, that the extremes are bridged by 
connecting links. 

The Kl(}3deuLna hallo as it should now be called, simulates IJolUa 
sijimnetrlca (Hall) to such a degree as to suggest its derivation from 
that earlier Silurian (Kochester shale) species. The BoUia^ howevei’, 
has not overlapping valves as has the Kla^dencUa. Besides, the lat- 
ter t}q)e appears to have been established already in (Jinton time, 
indicating that its ancestoi's are to be looked for among Ordovician 
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Fitjs. G1-G4, — Gl. Left valve of FiOllia syaimetrica (Hall). G2. Right valve of 

Klcedenella halli (Jones). Copied fro.m Jones. GG. IUght valve of Klcedenella 

TFRGIPA. NEW SI'EGIES. G4. RIGHT VALVE OF UEYRiriTTA? PARALLELA CLRiriT. X 20. 

(After Ulrich.) These figures illustrate (1) the similarity of expression 

OF UOLLIA TO KLOaDENELLA, AND (2) THE POSSIDLE DERIVATION OF KLCEDENELLA FROM 

THE Richmond si-ecies Reyrichia? parallela. 

species. Such a possible ancestor is found in the peculiar Bichmond 
species described by Ulrich as Prhnitla or Beyrlchia parallela. The 
general form of the valves and the lobes are suflicienth^ like Kh\ - 
denella to encoui’age the belief that it fulfills the requirements of 
the case. It is to be regretted, howevei’, that only sepai’ated valves 
of this Richmond species are known, so that it is difficult, if not im- 
possible, to decide the question by showing agreement also in the 
matter of inequality of its valves. 

Because of the mentioned i*esemblance to BoUuo Ulrich in 181)4 
tentatively referred species of the K. halli section, including K. 
elarkel {BeyrirJiia clarkel Jones) and two new species, to Bollia. 
Although this reference is now thought to have been in error, it must 
be admitted that it is not easy to show just why the gi’oii]) was not 
descended from Bollia reyalarls and B. syjnnictrlra. At that time 
the senior author had very few specimens of the type now discrim- 
inated under the name Klauleaella^ and I\. halJl and K. clarkel were 
known to him only fi'oin tli(‘ rather indehniti* lignres and desci-iptions 
pnl)lished by Jones, which neithei* showed nor mentioned the inequal- 
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ity of their valves, lienee, he had had no opportunity to observe the 
principal evidence in the case, namely, the transition from /i. penn- 
sylvanica to K, clarhei^^ and the fact that while the valves of BoUut 
are equal, those of Klo?denella are unequal. In passing, it may be 
said that Bollla is regarded as an early derivative of Prhnltla^ that 
it established an independent line having no subsequent connection 
with the true Beyrichiidie and that it represents the most complex 
stage of lobation attained by the Primitiidie. 

The Kkedenellinie are Beyrichiidfc with valves more or less dis- 
tinctly overlapping. As a rule, the overlap is confined to the ventral 
side and ends. Beyncliiopsis Jones and Kirkby, BeyrichieUa Jones 
and Kirkby, Joucsincu and Kirkhyina, new genera, are referred to 
the subfamily. Technically K ipnnmodes Jones fulfills the require- 
ments, but. being convinced of the genetic alliance of that genus to 
Kloidenia^ the writers hesitate to remove it from the Beryrichiidie. 

CARBONIFEROUS BEYRICHIIDiE. 

Two years ago,^ the writers had occasion to discuss the Carbonifer- 
ous Beyrichiidav Among the conclusions were (1) that the group of 
Bcyrichia radiata is worthy of generic separation, a view carried out 
in the present communication by the erection of the new genus Ilol- 
lina: (2) tliat the reihaining, ine(piivalved Beyrichiida\ including 
Beyrichiopsis^ BeyrichieUa, and Synaphe^ of Jones and Kirkby, 
))csides a number of species referred by these authors to Bcyrichia,^ 
probably constituted a single compreliensive genus: (J) that Synaphe 
should be relegated to synonymy under B e y riehiella ; and (4) that 
two subgenera might be recognized, of which BeyrichiopHis would 
be one. Similar conclusions were reached in the present more com- 
prehensive study of the family, the principal difference being that 
Bei/rirhiopsis and I* ey riehiella are recognized as genera, and a new 
genus, JoncHiiw, is proposed instead of '' a second subgenus.*' 
Finally, a fourth genus, Kirkhyina, is proposed for two species 
doubtfidly referred to Bey riehiella by Jones and Kirkby, and which 
were not considered in 1D0(). 

new variety (U* K. clnrly i is here iiistituteU nmler the name of jxnifirra of 
which the following are the cliaracteristics : The valves and the riit^es ("si)e- 
cially are thinner tlian in the species itself, j^ivinj; the whole a somewhat 
emaciated appeanunv. Furtliermor(‘, tlie furrows present somewhat irregularly 
distributed but numerous papillie which have md been observed in the typical 
form of the species. See TMate XTJII, ti<:. 5. 

Formation (Did lornJifif. — Coeymans limestone, C'nmberland, ^Maryland. 

llolotypc. — Cat. No. haitso, C.S.N.M. 

^Proc. U. S. Nat. .Mus.. NNX, 1900, pp. 151-155. 
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Considerable instability of Hiaracter in these inetjnivalved Hey- 
richiida' was recognized in the preceding publication: also the fact 
that many of them exhibited more or less obvious lesembhinces to 
Ordovician and Silurian types. These facts were explained as result- 
ing from revei-sion and arrested develoi)inent incident to the degen- 
eration and extinction of the family in Carboniferous time. 

In now recognizing four genera instead of a single broad genus, 
it is not intended to convey the impression that the writers have 
materially changed theii- opinions respecting the close alliance of 
the several groups. Xeither are the groups of species thought to be 
more natural genetic associations than they were believed to be in 
1906. It is only in deference to the matter of convenience in classiti- 
catiou, and to insure greater clearne.ss and brevity in definition, that 
the change from one to four is made. Considering them as one genus, 
it seemed impossible to draw nj) a reasonably brief diagnosis that 
would not cover a variety of really veiy distinct pre- Carboniferous 
types. Though it can not be denied that the whole group is bound 
together by intimate alliances, it is yet a fact that but a single feature 
of generic or family rank pertains to all its members, namely, slight 
inequality of the valves. But this feature, of course, is not peculiar 
to this group, since it occurs in many otherwise very different Ostra- 
coda. By dividing the group into four genera and using the feature 
common to them all as characterizing a subfamily of Beyrichiida.*, 
the resulting classification is at least convenient and probably as 
natural as it can be made so long as established characters are con- 
sulted as not le.ss important than genesis in the forming of zoolomcal 
classifications. 

In the present arrangement of the Carboniferous Klcedeniellina', 
ill of the British species de.scribed by Jones and Kirkby are ac- 
•ounted for save Bcyrlchia inhere nlospinosu. B. muWlohcu and B. 
'■arirosa. The published figures of these three species “ indicate pecu- 
iarities, the value of which it would be unwise to decide without first 
• erifying them by study of gooil specimens. Until that is done, it is 
id\i.sable to leave them in the still large i'c.siduum of undetermined 
ind doubtful species of Bcifrte/u<i. In the meantime it maj' be said 
hat B. mult\loha and B. varieosa would have been placed with 
'onesiita were it not that in both cases, as figured liy Jones and 
virkby. the left instead of the right valve is the smaller. In this 
espect the two species agree with KlmlencUa. The figures of B. 
iiheradosphia are indecisive on this point, and the most that may 
'c said of this species at the present time is to suggest that it may 
e an aberrant Tlollina and as probably related to II. louglspina. 

‘Monos and Kirkby. Ann. and Ma<?. Nat. Hist. (.T), XVIII. ISSd. pi. 

I‘roc. X. M. vol. XXXV — OS 21 
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Beixiiiniiig with the most simjhe tv])e, tlie o-eoera may he defined 
briefly as follows: 



Genus KIRKBYINA, new. 

[{cijricfurlla ? Jones and Kirkby, Ami. and 31a j;. Nat. Hist. (5), XAHII, 
1880, p. 200. 

Carapace smalh less than 1 mm. in length, rather short, siibovate to 
subqnadrate, veiitricose, thickest anteriorly, Avith a simj^ile primitian 
snlciis about the middle of the dorsal half. Vah es unequal, the right 
slightl}^ larger and oa erlappiiig the edges of the left. 

Genotype, — Kirkhyina vetlcosa {Beyriehiella ^ ret team Jones and 
Kirkby). 

Ill the same paper « Jones and Kirkby describe a second more tumid 
species, likeAAUse referring it doubtfully to Beyriehietla under the name 
B, ? ventrieornh. At present only these tAA^o British sjiecies may bo 
safely placed in the genus Kirl'hyina. There are a few^ as yet un- 
studied, Primitia-like Ostracoda in American deposits of Carbon- 
iferous age that may turn out to belong here. 

Kirkby ma resembles Primitia, Imt is readily distinguished by its 
OA'erlapping A\ah^es and thicker anterior end. In Primitia it is the 
posterior half that is usually the thicker. BeiyHchiella has a more 
elongate shell and broader sulcus, Avhile its left a ah e and not the right 
is the larger. 

Genus BEYRICHIEBLA Jones and Kirkby. 

BcifrichirUa Jones .*nul Kirkby, (lool. AIjijj:.. Her. :i. 111. ISSG, p. 428: Pror. 
(leol. Assoc., IX, 1880, p. 500. 

IiC]fi'iehivUn (part) T'^lricii ami Passler. Proc. P. S. Xat. 3Ins., XXX, 1000), 
pp. 151-155. 

Sj/iiafilic Jones and Kirkby, Trans. Royal DnOlin Soc. (2), VI. ISOi;. p. lOO. ~ 
Ulrich and Passler, Proc. TV S. Xat. 31ns., XXX, 1000, p. 152. 

Kirkhtfia Cossmann, Revue Critique de I’aleozoologie, 111, 1800, p. 45 
posed for iSuuanhc, preoccinaed). 

Carapace small, 1 mm. or less in length, elongate subquadrate, 
thickest anteriorly, AA’ith a rather broad median sulcus giA ing the shell 
a bilobed aspect: a Ioav, transATrse ridge in the Aentral part cuts oil’ 
the sulcus and unites the Ioaati* parts of the tAAT) lobes. Vahes un- 
equal, the edge of the smaller right Aalve being set into the OAer- 
lapping ATutral and end parts of the larger left Aoilve. 

Genotype. — Beyriehietla eristata Jones and Kii’kby. 

The Avriters fail to .see more than s])ecific differences between B. 
eristata and KirkPya annectens. the tv])e of Synaphe Jones and 
Kirkby (not Sy)ui]>he Hueliner). It is, therefore, placed here as a 



^ Ann. and 3Iag. Xat. Hist. (51, XAHIl, 1880, ]>. 2UO. 
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second species of lU ynchalla, A third, the oidy known species fi’oin 
American strata, \vas described ])V Ulrich as Ulrhhla confuens. 
Viewed in the narrow sense in wliich this genus w as proposed and in 
Avhich it is now thought desirable to recognize it, BeyrlchieUa is 
clearly distinguished from other members of the subfamily. The 
shell is relatively longer than that of Kirkbijina and its larger valve 
is not the right as in that genus, Init the left. The lobation of the 
valves is also less simple, the low ventral ridge, connecting the two 
larger lobes, being a character not observed in Klrkbi/biu. The geu- 
ei'al shape of the carapace is decidedly like that of Jlei/richiop>iis\ b]it 
the cliaracteristic rounded, median — or rather post-median — node of 
that genus is wanting in BeijrichicU(L 

Genus BE YRICH lOPSlS Jones and Kirkby. 

Bcf/richiop,sis Jones and Kirkby, (4eol. Maj;., Dec. 3, 111, \k 4:M ; l*roc. 

Geol. Assoc., IX, 1S8(), p. 50(1: (Juart. .Toiini. Geol. Soc. London. XLII, 
18S0, p. 50(>. 

Bciirichiopsis Ulrich and 1L\ssler, Proc. W S. Xat. Mus., XXX, UU)(j, ]>. 
152. 

Carapace small, about 1 mm. in length, oblong, .subquadrate to sub- 
elliptical, straight on the dorsal side, tapering slightly and thickest 
anteriorly: on the whole, rather strongly convex. A broad based, 
rounded swelling or lobe occupies the greater part of the anterior 
half. A second, smaller rounded eminence occurs behind the mid- 
dle and usually above the mid-height of the valve. It is often sur- 
rounded by a slight depression usually deepest on the anterior side. 
Free edges of valves usually with a broad, spiny frill; in other cases 
merely denticulate. Two or three thin, crest-like ribs commonly 
cross the surface in a longitudinal direction. 

Ginotype, — Beyrichiopsis jimbrkita Jones and Kirkby. Other 
typieal species are B. corniita^ B. siibdentata^ Z>. fort/s^ B, granulata^ 
and 7 j . shnpleoc^ all described by Jones and Kirkby from British 
Carboniferous specimens.® Two new species in the I^lrich collection 
in the U. S. Xational Museum were collected from the basal shales of 
the Tullahoma formation in central Tennessee. One of these has 
a frill like /f. f mbriata^ the other is more like /i. cormita. 

Com])ared with the other genera of the subfamily Kloedenellina^ 
Beyrichiopsis is distinguished at onee by the small, rounded post- 
median node. Otherwise the genus is not greatly diJerent from 
BeyrlchieJla^ its nearest ally, the usual presence of a spiny marginal 
frill being of subordinate importance. Another difference, how- 
ever, is found in the transverse ventral ridge seen in BeyrlchieUa but 
whieh is absent in Beyrichiopsis, 



Geol. Mag., Dec. 3, III, ISSG, pi>. 434-43T. 
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B. simplex and />. gramOata^ depart somewhat from the other 
species in the more subdued deAelopment of both the anterior and 
the median lobes. These two species strongly resemble Kleedenia, 
Indeed, it is difficult to point out satisfactory differences. However, 
as that genus became almost extinct with the close of the Silurian, 
it seems highly unlikely that these Carboniferous species were directly 
connected with it. 



Genus JONESINA, new. 

liei/richia (part) Jones and Kirkby, Ann. niul >Iag. Nat. Hist. XVIII, 
IS80, p. 2.5S; Geol. Mag., Dec. 3. Ill, ISSG, p. 438. 

BcyrichicUa (part) Ulrich and Bassler, Proc. U. S. Nat. Mns., XXX, 
1006, pp. 151-155. 

Carapace small, about 1 mm. in length, usually elongate, the ouU 
line varying from subelliptical to oblong or approximating a par- 
allelogram; greate.st thickness in anterior half. Valves strongly 
convex, variously lobed, unequal, the left being the larger, sometimes 
overlapping the edge of the right on all sides. The most simple 
types (/. craterlgem and J . arcuata) are marked with a rather deep 
dorsal sulcus situated somewhat behind the middle. The whole 
area in front of this sulcus may be almost uniformly convex, or a 
node may be obscurely defined in its post-dorsal quarter (that is, 
just in front of the sulcus). Behind the sulcus a more clearly defined 
node is always observable. In more complex species {J, fastiglata) 
three nodes are distinguishable, two, subequal, situated on opposite 
sides of the main sulcus, and a larger, less definitely outlined, lobe 
occupying- the anterior third. Finally, in J. fodlcata^ the anterior 
lobe is divided by the separation of a node simulating the other two 
in size and form, while all three nodes will appear as connecting 
below with a low marginal ridge. A more or less obscure and 
variable ridge commonly unites the two median nodes, occasionally 
producing an effect simulating BoJlla, 

Gei\otype. — Jonesina fastiglata {Beyrichia fastiglata Jones and 
Kirkby). 

The following additional species are referred to Jonesina: J. an- 
euata (Bean) (as figured hy Jones and Kirkby under the genus Bey- 
rlelila),^ /. hradyana {Beyrlehla Jones and Kirkby),^ J. eraterigera 
{Beynlelila Brady Ms., Jones and Kirkby),'^ J. fodleata {Beyrlehla 

® .Tones and Kirkby descril)e the latter as a variety of H. forfis. It seems to 
the writ(‘i's as allied to /t. siniplea' rather than li. fortis, the post-median nod(‘ 
as well as th(» general exin*ession of tln‘ valves, aside from the snrficial crests, 
being the same as in the former and quite different from the latter. 

MJeol. Mag., Dee. 3, III, ISSG, p. 43S, pi. xii, tigs. 12-14. 

^ Idem., tig. 11. 

^ Idem., tigs. 7a, 7h. 
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Jones and Kirkby)," all from the Carboniferous I’oeks of Great 
Britain, and J, holliaforinis and var. fnmida {Bcjjrichiella Ulrich 
and Bassler),^ and J, gregaria {Beyrichiella Ulrich and Bassler)"^ 
from rocksof Pennsylvanian age in Kansas and Texas. Other Ameri- 
can species are known, but remain to be described. 

Jonesina sometimes resembles Klccdenella to a marked degree. 
This is true especially of ./. rraterigern^ but with entire specimens the 
observer should experience little difficulty in distinguishing them, the 
matter of relative size of the valves being reversed in the two genera. 
In the older genus the right valve is the larger, whereas in Jonesina 
it is the left. 

In correlating the nodes of Jonesina with those of a typical Bey- 
richia^ it is to be observed that the median lobe of the latter coi'i’c- 
sponds to the 2^ost-median node of Jonesina^ the one, two, or three 
nodes in front of the median sulcus being equivalent to the single or 
dissected anterior lobe of Beyrichia. Obviously the location of the 
homologous 2:>arts in the two genera is widely different. 

« Ann. and Mag. Nat. Hist. (r>), XVII, ISSU, p. pi. viii, figs. 4-U. 

^ Proc. U. 8. Nat. Mus., XXX, 1000, p. 158, i)l. xi, figs. 7-11. 

^ Idem., fig. IS. 
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Groiii) of licyrichki tuhcrcnloia. 

Four views of a left valve of Bryrichia tuhcrcnlaia. 

Similar views of a right valve of female individual of same. 

Four views of a right valve of H, fubcrcuhita hiyihhosa Itenter. 
Similar views of a right valve of li. noctlinyi Reuter. All the figures 
are magnified five times and copied from Reuter. 

Group of liciirichia khrdcni. 

Two views of a left valve of Hcynchia maecoyiana sulcata Reuter, 
X S. 

Similar views of left valve of female individual of same, X N. 

Left valve of Bcyriehia Umlstromi Kiesow, X S. 

Figs. 5 and G are coi)ied from Reuter and fig. 7 from Kiesow. 

Left and right valves of Bcyvirhia moodeyi, new species, X 10. 

Cayuga formation, Cacai>on, Maryland. 

Right and left valves of Bcyriehia icaldroncnsiSy new species, X lo. 
Niagara (Waldron), Waldron, Indiana. 

Group of Bcyriehia hu chi ana. 

I,.eft valve of Bcyriehia hnchiana Jones, X S. Copied from Jones. 
Four views of a right valve of Bcyriehia hnchiana anyustata Reut(*r, 
X G. (After Reuter.) 

A right valve of Bcyriehia laucnsis Kiesow. (After Kiesow.) 

Group of Bcyriehia saltcriana. 

Lateral and ventral views of a right valve of Bcyriehia saltcriana 
Jones, X 10. (After Reuter.) 

Right valve of Bcyriehia granulosa Hall. (After Hall.) 

Grouj) of Bcyriehia eta rata. 

Right valve of Bcyriehia eta rata Kolmodin. (After Kiesow.) 

Right valve of Bcyriehia joncsii P»oll. (After Kiesow.) 
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Groups of Beyrichia. 



For explanation of plate see page 326. 




EXPLANATION OF PLATE NNNVIII. 



Fi^s. 1-5. Group of Bcin'ichm Ihtnar.ssoni (= Bimisloffia,) 

1. Left valve of Hviirichki (Btrusloffia) Jiiinars.^o})i (Krause), X 20. 

2. Left valve of BryvichUi (Bteusloffid) antiqua (Steusloff), X 20. 

2. Light valve of Beyrichia {Hteusloffia) simplex (Krause), X 15. 

4. Left valve of Beyrielua (l^tciisloffia) acuta (Krause), X 20. 

5. Left valve of Beyrichm {^icuslofui) signata (Krause), X 10. 
Figure 2 is copied from Steusloff; the rest arc after Krause. 

0-11. Grouj) of Bcyriclria inter rnyta, 

0. Light valve of BeyrUhia iaterruyta (Jones), X 20. 

7. Left valve of BeyrieliUi gninutifera, new name, proposed for Boltia 
granulosa Krau.se, preoccupied in the genus Beyriehia, X 15. 

S. Left valVe of Bey rich in I'-scriyta Krause, X 15. 

J>-11. Left and right valves and dorsal edge view of the complet<‘ carapace 
of Beyneliia damesi Krause, X 15. 

Figure 0 is copied from Jones, while 7 to 11 are from Krause. 

V2, K laden ia initialis (lOrich). 

Side and ventral edge views of a right valve, X 20. (After Ulrich.) 

14. Klo’denia ivilel'ensinna (Jones). 

Light valve of female individual, X S. (xVfter Jones.) 

15. Khrdenia jnrnmntia , new species. 

Light valve, X 10. 

Ordovician (Hermitage). 4 miles south of Carthage, Tennessee. 

10. Klwdcnia margitialis, new species. 

A right valve, X 10. 

Helderhergian, Dalhousie, New Brunswick. 

17. Klccdeniu yunetUlosa, new species. 

Lateral view of a right valve, X 10. 

Helderhergian, Dalhousie, New Brunswick. 

IS. Klocdenia ret if era, new species. 

Left valve, X 10. 

Helderhergian, Dalhousie, New Brunswick. 

10,20. Klccdeniu sussexensis (Weller). 

Two left valves, X 10. 

Helderhergian, Dalhousie, New Brunswick. 

21. Kladenia manliensis (Weller). 

Left valve of a female individual, X 10. This specimen agrees fairly 
well with Weller's description and figures of his Beyricliia 
manliensis from ^lanlius of New Jersey, except in the apparently 
less develoi)meiit of the border. The surface is very finely punctate, 
ilelderhergian, Dalhousie, New Brunswick. 

22. Klcxdcnia fimhriata, new species. 

Left valve, X 20. 

Coeymans limestone, Herkimer County, New York. 

22. Kladenia eentrieornis, new species.. 

L(‘ft valve of a f(‘inale individual. X 20. 

Coeymans limestone, Cumberland, Maryland. 
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Klcedenia. 
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EXPLANATION OF PLATE XXXIX. 



Euless otherwise iinirked, th(^ fij^ures on this i)late an* e(»pie(l from Elrich. 

P^iKS. 1 - 0 . T<'U’<i(lclla sulH/iKidrau.s T^lrieh. 

1. Left valve, X 20. 

2. Dorsal view of same, 
o. 1‘osterior end view. 

4, r>. Tfirmh'lUi <jU(nlrUirahi (Hall ami Whitfield). 

4. Side view of a riijjht valve, X 20. 

5. Posterior view of same siK*eimen. 

0. T('U'udi'lhi lunatifcra (Elrieh). 

Side view <4' rii^ht valve, X 22, sliowiiii; the nsnal characters. 

7. Tcirmli'Ua niurclnca (Kranse). 

Light valve, X 15. (After Krause.) 

^,1). TclradcUa ? dUjiintu (Krause). 

Side views of left and I’ight valves res]>ectively of this doubtful 
TviradvUa. The ol)Solescence of the v(*ntral margin is particularly 
characteristic of this species. 

10. Tctradclhf {Kicsoici(i) disj<(^ct<t (Krause). 

Left valve, X 10. (After Krause.) 

11. T< trad(dl(i { Kicf^owia) mauiiUoso (Krause). 

L(‘ft valve, X 20. (After Krause.) 

12. Tctradidla (Kicsoivid) nidldus: (Krause). 

Lt'ft valve, X 10. (After Krause.) 

lo-l(>. (V'/v//op.s*/.s* chdtnhcrsi (Miller). 

i:j. Side view of a left valve of the usual form, X 20. 

14. Ventral view of the same valve. 

15. View of inner side of more elongate right valve, X 20. 

lO. A right valve, X 20, with the i)osterior median ridge divided. 

17,18. (Ud’d1oi>sis (didmhrrsi rohustd Ulrich. 

Side and iiosterior end views of a coini>h*te carapace, X 20. 

10,20. Ci’rdiitpxis (Kdilifn'd (Hall). 

10. A left valve, X 15, slauving tin* mushroom shaped process. (After 
Jones.) 

20. Dorsal view (>f a comidete carapace. X IS. 

21,22. Crniiojhsi.s qitddrifi<hi (J<uies). 

21. Side view of right valve, X 15. (After Jones.) 

22. \Tmtral edge view of same. (After Jones.) 
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Tetradella, Kiesoura, and Ceratopsis. 

For explanation of plate see page 330. 
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EXPLANATION OF PLATE XL. 



Unless otherwise stated, the hjxnres are copied from Ulrich. 

Figs. 1, 2. CtenoholhUni dUata (Emmons). 

1. Side view of left valve, X 15. 

2. Interior of right valve. 

8-5. Cteuobolhina cnwciata (Ulrich). 

3. I^eft valve, X 20. 

4, 5. A'entral and end views of same. 

G-8. Ctenoholbina aJotn Ulrich. 

0. Left valve, X 18. 

7. Dor.sal edge view of complete carapace, X 25. 

S. Ventral edge view of same specimen. 

0. Ctcnobolblnn bist^inosa Ulrich. 

Light valve, X 18. 

10. Ctniobolbimi obliqua Ulrich. 

A right valve, X 20, in which some of the flange is missing. 

11. Cicnobolbina obloiu/a (Steiisloff ). 

View of a right valve of this species. X 20. (Copied from Stensloff.) 

12. Ctciiobolbinu qranosa Ulrich. 

We\y of a perfect left valve, X 20. 

13,14. Ctctioboibiua fulcrata Ulrich. 

I.nteral and posterior views of a left valve, illustrating the usual 
characters of the species, X 20. 

15, IG. Ctenobolbina crassa Ulrich. 

Lateral and posterior views of a left valve, X 20. 

17,18. Ctenobolbiua siibcrassa T'lrich. 

Lateral views of a left and right valve, respectively, X 20. 

19,20. Ctenobolbina punctata Ulrich. 

I.ateral and dorsal views of a right valve. X 20. 

21, 22. Ctenobolbina papiUosa Ulrich. 

Lateral and ventral views t)f a left valve, X 20. 

23. Ctenobolbina minima Ulrich. 

A right valve, X 30. 

24. (^tenohoihina impressa (Stensloff), 

Tiateral view of a right valve. X 20. (After Stensloff.) 

25-27. Ctenobolbina anrieuUiris (.Tones). 

25. Lateral i-ight side view of the coniiflete (*arai)ace which is slightly 

tilted, X 25. 

2G, 27. Ventral and posterior views of the same carapace. (Copied from 
.Ion(‘s.) 

28. Ctenobolbina umbonata (Stensloff). 

I.eft valve, X 20. (Coi)ied from Stensloff.) 

29. Ctenobolbina major (Krause). 

Lateral view of right valve, X 1.5. (After Krause.) 

30-31. Ctenobolbina loeulata Ulrich. 

30. Exterior of an apparcaitly perfect right valve, X 20. 

31. Interior of a left valve, X 20. 
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Ctenobolbina. 
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